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All stages of production —melting, 
rolling, heat treatment and final 
manufacture into the spring—are 
under the constant supervision of 


experts. 


ENGLISH (Seer 1 CORPORATION LTO. 





SHEFFIELD 
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ON THE SPOT ADVISORY SERVICE 


in great demand — 
but freely available 


The Wickman Mobile Demonstration Unit brings skilled help right 
to the factory floor. Staffed by a team of specialist instructors, the 
Unit is fully equipped with machine tools for reservicing carbide 
tools, and many Wimet users have already availed themselves of 
this opportunity to train operators and executives in the correct 
methods of applying and servicing these tools. Demonstrations on 
the design, application and servicing of Wimet tools have been given 
to over 2,000 operators and, in addition, lectures, supported by 
sound films and film strips, have been attended by more than 
1,000 operators. 

The greatest productivity from carbide tooling can only be obtained 
when operators know the right grade to choose, the right time to 
withdraw tools from use for reservicing, the right wheels and 
methods—in fact. the right carbide technique. 

This is just one of the ways Wickman’s are helping Wimet users 


to get the best out of carbide tooling. 


WICKMAN of COVENTRY 


LONDON : BRISTOL : BIRMINGHAM + MANCHESTER 
LEEDS . GLASGOW . NEW CASTLE : BELFAST 
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FITTED TO THE WORLD’S BEST CARS 


PRE-STRETCHED RUBBER 


ei ih J 


| 


ANTI-VIBRATION 


MOUNTINGS 





for engine, gearbox and body-work 


Made only hy 


SILENTBLOC 


SILENTBLOE LIMITED, VICTORIA GARDENS, LONDON, W.1II PARK 9821 
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VERTICAL | 
AUTOMATICS 


“Ohe 
No. 8 VERTICALAUTO 


Maximum Swing .. 143” dia. 
No. of Spindles a4 

No of Tooling Stations . 5 
The No. 8 Verticalauto can be 
arranged for double indexing or 
dual control A wide range of 
standard attachments, consider- 
ably increasing the scope of the 
machine, is available 


Built by 


THOMAS RYDER & SON, LTD. 


TURNER BRIDGE SO Ree po. tT ON 
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) Selling Agents 


WICKMAN 
of 
COVENTRY 


190 F18 





In the modern sports and production car high per- 
formance is accepted as standard and because such 
efficiency is consistently maintained it is not so readily 


recognised. 





The same unheralded yet reliable performance is a con- 
stant factor in “Klingerit 1000” Jointing — and for that 
reason is specially selected by the Jowett Company for all 
their various models. “Klingerit 1000” is essentially designed 
for “robust” performance and manufactured in accordance 


with the principle that a good job is worth doing well. 


RICHARD KLINGER LTD 
KLINGERIT WORKS - SIDCUP - KENT - Tel.: FOOTSCRAY 3022 
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As manufacturers of Alloy 
Steels for High Duty, Firth 
Brown’s contribution to 
industry is world wide, 
whether it be steels for 
engineering, shipbuilding, 
automobile, aircraft, road and 
rail transport or for the 
most minute mechanisms of 
the precision engineering 
industries. Firth Brown Steels 
are used in the production of 
the ‘‘ Zephyr’’ by the Ford 
Motor Company Limited. 


LIST OF PRODUCTS 


Forgings—light and heavy, for 
special and general engineering. 


Forged Steel Drums and Pressure 
Vessels. 


Hardened Stee! Rolls. 


Carbon and Alloy Steel Bars and 
Billets. 


Tyres and Rings 


High Speed and Tool and Die 
Steels. 


Steel Castings. 


1837-1952 
EXPERIENCE & DEVELOPMENT 
IN HIGHEST QUALITY STEELS 

OF ALL GRADES 





Thos. Firth & John Brown Ltd., Sheffield 








THE AUTOMOBILE ENGINEER, February 1952 








LH 


Do you want a second opinion ? 


The first issue of The Nickel Bulletin was sent out 21 years ago. Ever since, month 


after month, it has found its way to the desks of metallurgists, chemists, engineers, works 
managers and many others concerned with the production or use of metal. Its abstracts 
of current published information provide a valuable second opinion whenever nickel and 
its alloys are being considered. 

You can have The Nickel Bulletin constantly at your elbow by asking to be put on 
the mailing list now. There is no charge. 


MOND NICKEL COMPANY LTD - SUNDERLAND HOUSE - CURZON STREET - LONDON - WI 


12/GN/12 
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INTERNAL GEAR 
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% AN INDISPENSABLE 
FEATURE OF MODERN 
POWER TRANSMISSION: - 


*% Selection of the correct type of Flexible 
Coupling to protect Driving and Driven 
Machinery from shocks, sudden overloads, 
misalignment, etc., is of the greatest 
importance to ensure Highest Efficiency in 
Power Transmission. 


* Our catalogue CF.249/1 lists all types of 
Couplings and gives essential information 
regarding applications. 











GAS CARBURISING FURNACES OF 
EVERY TYPE AND SIZE... ra 
BATCH OR CONTINUOUS 

‘ 
EQUIPMENT........ he 


ga | 


Da koe ese HEATED 
OR GAS FIRED 


GASEOUS OR DRIP-FEED 
ATMOSPHERES bar 
* ; Eas 


GAS CARBURISING 
SPECIALISTS . ee eee 


BIRLEC LIMITED 


ERDINGTON - BIRMINGHAM «- 24 
Phone: EAST 1471 (9 lines). Grams: Birlec, Phone, B’ham. 


THE AUTOMOBILE ENCINEER, February 1952 


















































. 


7 eon oe a 


Pe ae 




















eg Bh sc Sr ae 

















rs 





SOME STEERING GEOMETRY PROBLEMS 
Braking reaction 


It is rarely that equal retarding forces act upon both front 
wheels during braking. When braking is light this is relatively 
unimportant since the resultant forces tending to deflect the 
car from its original direction of travel are small. Heavy 
braking increases both the effects of unequal braking forces 
and the probability of such inequality, either because of 
momentarily unequal wheel loading or of unequal limiting 
adhesion between the two tyres and the road. It is to be 
assumed that the brakes are above reproach and incorporate 
the present-day refinements of the brake specialist, namely, 
efficient low-loss actuation giving the best possible balance: 
the use of brake linings having the 

most consistent coefficient, and 

brake-shoe geometry having the 

least possible sensitivity to any 

change in the coefficient, and accu- 

rate dimensional control of such 

geometry in manufacture. 


Let us first consider a hypothetical 
car without steering pivots and 


‘therefore without flexible linkages 


restraining the front wheels from 
moving about such pivots. Unequal 
braking forces on the two front 
wheels would result in deviations 
from the straight-ahead, since such 
unequal forces produce a turning 
oment on the vehicle which can 
nly be resisted by inducing drift 
ngles on the tyres. The attitude en- 
ete by the persistence of these 
drift angles for only a short time is 
@nough to change the direction of 
drift angle on the front wheels, and 
it only requires a sufficient initial 
impulse, and possibly a little over- 
steer, for the car to turn completely 
round. One conclusion might reason- 
ably be drawn from this, that except 
in the interests of experimental veri- 
fication of the above thesis it would 
be inadvisable to slam on the brakes 
and to hold the steering wheel 
rigidly in the straight ahead position! 
When we restore the temporarily- 
abolished kingpin pivots and flexible 
restraining linkages, then although 
the initial effect of the unequal brak- 
ing forces on the two front wheels 
is the same as has been indicated 
above, a tendency to deviate from 
the straight ahead, the subsequent 
events may easily be different. Let us 
suppose, for instance, that a vehicle 


The diagrams show X-ray plan views. 


Thompson 
Self-adjusting 


weighing 5,000 Ib. is being retarded at 0-8 g and that the now 
usual distribution of braking front to rear, 60% to 40% occurs, 
then the total retarding force on the two front wheels is 0-6 
of 4,000 Ib. or 2,400 Ib. Suppose further that 1,600 Ib. of this 
is provided by one wheel and 800 Ib. by the other. If the offset 
between kingpin and contact ‘ points ’ at the ground is 2 in., 
then the resultant torque about the kingpins is 800 x 2 = 
1,600 Ib. ins. = 133 Ib. ft. With a steering linkage flexibility 
of 800 Ib. ft. per degree, the resulting defiection of the wheels 
will be one sixth degree, and this, at 70 m.p.h. and with a 9 ft. 
wheelbase, produces a sideways acceleration of approximately 
0-1 g and a resulting load difference 
between the two front wheels of 
about 160 Ib., the greater load now 
falling on the front wheel which was 
originally subjected to the lesser re- 
tarding force. It must be obvious 
that there is now a possibility of that 
wheel developing the greater retard- 
ing force and so producing a swerve 
in the opposite direction, which then 
results in a reversal of the load differ- 
ence and a subsequent further swerve 
in the original direction. There is, in 
fact, a possibility of building up a 
self-intensive wobble if flexibilities 
and frequencies match up, as they 
may possibly do. 


Geometry errors may of course 
accentuate the steering deflections 
on which such a wobble depends and 
so aggravate the condition. 


Road conditions may also pro- 
duce the wobble if they result in 
alternate out-of-phase light and 
heavy loadings on the front wheels ; 
a corrugation running diagonally 
across the path of the car so that one 
front wheel is in the valley while the 
other is on the crest would, for 
instance, produce the desired com- 
bination of loads and the appro- 
priate relationship between pitch of 
corrugation and speed of car would 
match the frequency involved. 


This is something which can 
occur with I.F.S. as distinct from the 
‘tramp’ which occurs with a front 
axle and is often excited by braking. 


The diagrams, shown with refer- 
ence to a front axle, apply equally 
well to a car with I.F.S. 


STEERING ROD 
ASSEMBLY 


AUTOMOTIVE PRODUCTS 


COMPANY LIMITED, 


LEAMINGTON SPA, ENGLAND 








Concentrated 
Power 


“BROOMWADE” hydro-pneumatic 
Squeeze Riveters are made in six 
sizes—the largest being capable of 
exerting a controlled pressure of 
30-tons. 


Do not let riveting problems worry 
you—send them to us. 


Write for full details of complete 
range. 








BROOM & WADE LTD., HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1630 (8 lines). Telegrams: “ Broom,”” High Wycombe. 


he 
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MOLYBDENUM HIGH SPEED STEELS 
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— WILL WIN ON MERIT 


Despite the present difficult situation, make no 
mistake, Molybdenum High Speed Steels with their 
superior performance will eventually come out on 
top. 

Some of the reasons why are given in this 30 page 
Technical Booklet, which deals with compositions, 
applications, performance and treatment. 

Write now for a copy. It is available free on request 
to tool manufacturers and users. 


Ce  ' 


Please send your FREE Booklet 


“MOLYBDENUM HIGH SPEED STEELS’ 


Climax Molybdenum Company 
of Europe Ltd, 


BLOCK LETTERS PLEASE 


Technical enquiries for this book, preferably with full details 
of the projected application of Molybdenum steel, should 
be addressed to: 

99 Pinstone St. Sheffield, I. 


| 
l 
| 
! 
| 
| 
| 
| 
| 
(Registered Office: 2-3 Crosby Square, London E.C.3.) | 
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24 Hours of strain without respite 


At an averace speed of 93.498 m.p.h. Peter Walker and P. N. Whitehead 
drove their winning Jaguar through the innumerable twists and turns of the 
Le Mans circuit for 24 hours—hours of intense strain for driver and car 
alike. Constantlv shifting gear, braking and accelerating away again, every 
time the speed is varied the load is thrown on to the transmission, the 
propeller shaft being the vital link between the power developed and the speed 
attained. Specialists in motor transmission, Hardy Spicer have designed and 
developed propeller shafts and universal joints which are standard fittings 


to Jaguar cars and throughout the motor industry. 


HARDY 
SPICER 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


HARDY SPICER & CO. LTD. (A Birfield Company), WITTON, BIRMINGHAM, 6 
HARDY SPICER (AUSTRALIA) PTY. LIMITED, SOMERS STREET, BURWOOD, E.13, VICTORIA, AUSTRALIA 
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1300 cu. ff. and under 3 fons... . 








Wo ver libre 


FURNITURE 


WLUSTYR2 SONS [DL 


LONDON. E.3 - = 
2 





WI Jd | 
Yet another example of the light weight and ‘Duralumin’ is particularly suitable where loads 
versatility of ‘Duralumin’ is this 1300 cu. ft. have to be carried at highly competitive rates. With 


furniture removing van. The Luton body, which a weight only a third that of steel, ‘Duralumin’ 
is constructed of this light alloy, and the Austin : 
3 saves on fuel costs and tyre wear—and thus promotes 
5-ton coach chassis, together come within the 5 ws ; 
e - = a lower overall cost per ton mile. In addition it 
under 3 tons” tax class. The internal dimensions 


are 21’ 4” long (behind driver) by 7° 0” wide and is extremely robust and resistant to corrosion 


8 6” high at centre. A special feature is the front Today more and more coach and body builders are 
of the cab, which has been specially adapted to recognising the great advantages of ‘ Duralumin’— 
mate with the standard production type scuttle. the finest of the light alloys. 


‘ Duralumin’ was developed and is manufactured exclusively by James Booth and 
Company Limited. This photograph is reproduced by courtesy of the Duramin 
Engineering Company Limited of Park Royal, London, N.W.10—a wholly inde- 
pendent concern with a long experience of the reliability of ‘Duralumin.” 


JAMES BOOTH & COMPANY LIMITED SEY ARGYLE STREET WORKS - BIRMINGHAM - 7 
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SIGMA ‘i 


COMPARATORS +f |) 

















MECHANICAL 


Accurate, sensitive, robust: for 
single dimension checking or 
turret type to check up to 10 
dimensions at one setting. 


ELECTRICAL 
For checking to extremely fine 
tolerance. 

Magnification up to 50,000 x. 


Suitable for control of slip 
gauges. 


PNEUMATIC 


For high precision measure- 
ment of small internal 
diameters. Will also check 
concentricity. 


FULL PARTICULARS ON REQUEST. 








aaa ee ee 
244 8 & & Ge 


(* 


MAKERS: 


The Sigma 
Instrument Co. Ltd., 
Letchworth. 


DEMONSTRATIONS 
BY APPOINTMENT 


SOLE AGENTS—UNITED KINGDOM & EIRE: 


ALFRED HERBERT LTD * COVENTRY 
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THINK OF 7%; WEL... 


When discussing fuel injection one name comes to mind instinctively — 






Simms... for precision manufacture ...Simmes for trouble-free 
governing ...Simms for inexpensive maintenance ; spontaneous 
acknowledgement of the engineering skill and enterprise that 


evolved the first all-British fuel injection pump. 


Fuel Injection Pump, Type SPE, as used extensively on heavy commercial 
vehicles, railcars, tractors, high-speed marine and industrial engines, etc. 
Essential dimensions are standard 


THINK OF 











FUEL INJECTION 
EQUIPMENT \ 


SIMMS MOTOR UNITS TD 


OAK LANE - “EAST FINCHLEY - LONDON : 














Telephone: FINCHLEY 2262 (20 lines) Grams: SIMOTUNIT, EASTFINCH, eae 
Smees 
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PHOTO ‘FINISH! 











The above photograph of 
the bore of a HAGCO 
Liner after 120,000 miles 
graphically shows how the 
iron has taken such a beautiful 
“mirror” polish that it re- 
flects perfectly a page of 
typewriting looked at 
through the Liner. 
Conclusive proof to all motor 
engineers of the infinitesimal 
wear, and the outstanding 
resistance to abrasive action, 
of HAGCO ‘Silmocrom” 
and “Austenitic” Cylinder 
Liners. 








Stellited Valves é. 
Valve Seatings 





HAROLD ANDREWS GRINDING CO., LTD., BRISTOL ROAD, 
BOURNBROOK, BIRMINGHAM, 2°. Telephone : SELly Oak 1128-9-0. and at 
MANOR WORKS, MANOR LANE, HALESOWEN. Telephone : HALesowen 1181-2. 
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For Twenty-Fi ve Years .. . Asked the secret of his perfect lawns, the 


gardener of an Oxford quadrangle said it was quite simple. You just sowed some grass, and then 
you mowed, you rolled and you weeded it for something over 700 years. On that basis it seems that 
Tru-Wel Tubes have quite a distance yet to go on the long path to perfection. But they have about 
twenty-five years start on everybody else, and most of their users are kind enough to call them 


almost perfect now. Tru-Wel’s uniformity of strength, concentricity, wall thickness and composi- 


tion 1s precisely what every assembly line requires. lesz el 
+. Leg a 


Tru-Wel STAINLESS STEEL Tubes 
Made from Austenitic steels of the 18% 
iromium 8% nickel type. In straight 
] ths 4” o/d to 2” o/d in gauges 20 to 


lengths 


r manipulated to measure. 


Tru-Wel ELECTRICALLY WELDED Stee! Tubes 
Supplied in straight lengths from 4” o/d 
to 4%” o/d in gauges 22 to 6, or mani- 
pulated to your special requirements. Also 


available in a range of standard sections. 12 





4 @ company TUBE PRODUCTS LTD., OLDBURY, BIRMINGHAM 
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DORMER 


- - REAMERS 
for precision work—increased output 
VARIOUS DESIGNS FOR DIFFERENT JOBS 
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NEW DEVELOPMENT IN FASTENERS 
For Holding Machine Parts Together . 


Crescent 


Snaps on radially where 
axial assembly is im- 
possible. No 

special tools 

needed 


TRUARC RETAINING RINGS 





Pnuerled * 


For bearings with large 
corner radii, uniform 
shoulder for curved 
abutting surfaces. 


Interlocking 


2-piece ring takes heavy 
thrusts, gives positive 
lock, secure against high 





ZG * 
Bowed 
Takes up end-play resiliently 
accommodates accumulated 
tolerances. 


Takes up endeplay rigidly, 
accommodates accumulated 
tolerances. 





Economical where thrust 
is moderate — holds fast, 
yet shaft requires 

no groove. 





Low cost ring for soft 
shafting materials, requires 


secure against 
vibration 





Bowed ring body flattens 
as nut is tightened. Inner 
thread locks securely 
with screw thread. 











* Available for both internal and external application 





Wherever machine parts must be held together with 
strength and dependability, Truarc Retaining Rings 
have proved themselves superior in performance to 
other types of retainers—machined shoulders, nuts, 
bolts, cotter pins and ordinary snap rings. Quick and 
easy to assemble, Truarc Rings fit securely in grooves. 


—_s 


SEND FOR NEW CATALOGUE 


= TRUARL 


REG. BRITISH PAT. OFFICE. TR. M. REGISTRY 


RETAINING RINGS 


Self-locking types require no groove. They simplify 
designs...save materials...minimise skilled labour 
operations... facilitate maintenance of the finished 
product. Find out what Truarc Rings can do for you. 
Send us your problem. We will be glad to suggest a design 
solution using Truarc Rings, and to send sample rings. 


Rtg ates tere hat ee 


Geo. Salter & Co. Ltd. 
West Bromwich 


Please send catalogue on Truarc Retaining Rings 


Please send information about obtaining samples 
Name 
Position held_ 


Company 





Business Address. 





WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK, U.S.A 


TRUARC RETAINING RINGS ARE COVERED BY ONE BR MORE OF THE FOLLOWING BRITISH PATENTS: 618,832; 


619,078; 621,122; 623,584; 627,059; 618,842 AND OTHER PATENTS PENDING. AEN 
SS Le SA A AF AS ST A A SS SS NT GNP SEE SEY cH me eee me oP me ne 


Address al! enquiries to :— GEO SALTER >. LTD., West Bromwich, Engla M-w.316 





THE AUTOMOBILE ENGINEER, February 1952 








a ai 


seer FA ACHIE! ell 


THIS MACHINE AGE. 


‘By reason of the advanced design and 
constant experiment in application, 
RSM Bearings have always been to the 
forefront in the Machine Tool Industry 
where the demand is for ever increasing 
speed of production, together with 
greater precision of the parts produced. 


For higher duty machines for to- 
morrow’s designs, you will assuredly 
find bearings to these requirements in 
the RSM Comprehensive Range. 











RANSOME & MARLES BEARING CO.,LTD. NEWARK-ON-TRENT, ENGLAND 


K/RM 85 
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IS WATCHING OUT FOR YOU 


this case stands for Ferodo Batch 


alarmed, F.B.I. in 


be rs 
s your interests that are being watched 


But don’t 


Investigation — and it’s j 
From every batch of Ferodo friction materials, samples are taken and 

ruthlessly tested for efficiency and durability. On the M.I.R.A. Track (of which 
taal Pe 


Ferodo Limited are one of the largest users) the final and practical proving of the finish 
product takes place. All this, and the ceaseless experimental work in the Ferodo Test House 
ensures that Ferodo friction materials maintain their high standard of reliability, efficiency 


and durability that makes them first choice for safety all over the world 


We freely and cordially invite British and Overseas Automobile Engineers 
to make full use of the Ferodo Test House. 


BRAKE & CLUTCH LININGS 


-LE-FRITH 4 Member of the Turner & Newall Organisation 


FERODO LIMITED CHAPEI 
THE AUTOMOBILE ENGINEER, February 1952 








* 


OVER ONE MILLION EATON TWO-SPEED AXLES IN TRUCKS TO-DAY 
HK 


EATON AXLES LIMITED 
25, VICTORIA STREET, LONDON, S.W.1., ENGLAND 
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CLAYTON DEWANDRE 
STORAGE «CONTROL UNITS 





APGA.4436A 


Single Air Pressure Reservoir complete with 
Brake and Unloader Valves for normal brake 
application. 


Fitted to A.E.C. ‘Matador’ and 
‘Mammoth Major’ Vehicles 


APGA.4420-| 


Twin Air pressure Reservoir 
complete with Composite 
Valve, providing a quick available 
reserve of air pressure for power 
braking and gearbox operation, as 
well as air storage at maximum 
pressure 

Supplied for London 
Transport’s R.T. type 

buses. 





APGA. 4416 | 
Single Air Reservor: 
complete with Unloade 
and Safety Valves—recommended 
for all types of road vehicle 

Supplied to Messrs 

Scammell Lorries Ltd 

for their cross-country 

6 x 6 vehicles 





APGA.4434 


Single Air Pressure 
Reservoir complete 
with Brake, Change-Speed 
and Unloader Valves 
providing air for brake and 
gearbox operation 

Fitted to A.E.C 

‘Regent’ and ‘Regal 

Mark Ill Chassis. 


FOR AIR ’PRESSURE BRAKING 


CLAYTON DEWANDRE CO.LTD. TITANIC WORKS LINCOLN 11305:9 


AP 9 
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Making 

the better 
motor oils 
of today.. 


~~ Every year, a great tanker fleet 
j carries millions of tons of oil to 





~~ Shell’s refineries. At these plants —such as 

=” Stanlow, the Shell Refinery in Cheshire—the crude 
oil undergoes many exacting processes so as to pro- 
duce the highly refined oils needed for your vehicles 
This photograph shows the valve discharge manifold 
on the deck of a tanker. The tanker carries up to 
28,000 tons of oil—which is pumped ashore through 
two hoses at pressures up to 150 Ib. per sq. in. and 
at a rate of about 600 tons per hour per hose ! 


and tomorrow 


AtShell’s Thornton Research Centre in Cheshire—Britain’s 
biggest scientific research centre for petroleum products— 
900 scientists and technicians work constantly to produce 
ever-better motor oils for your vehicles. After exhaustive 
laboratory experiments, the oils are subjected to gruelling 
practical engine tests under actual running conditions. 
Here you see a scientist operating the Two-Ball Machine— 

used for studying the performance of oils under conditions 
of extreme loading. 





LEADERSHIP IN LUBRICATION 
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Nothing down your neck... 





Photo : Courtesy of St. Helens Corporation Transport. 


On hot days you’ll find none of that supercharged omnibus atmosphere you often associate with public 
transport. On cold days you’ll find it’s warm inside. Even on horrid humid days no drops of moisture 
collect on the roof, to splash down the back of your neck. The reason for this improved state of affairs 
is the ‘Fibreglass’ insulation, which you see here revealed. ‘Fibreglass’, in such uses as this, prevents 
condensation and modifies extremes of temperature. What’s more, it’s easy to apply, entirely odourless. 


inexpensive and . . . ready for delivery! 


... thanks to F/BREGLASS 


TRADE MARK 


For structural, heat and cold insulation. Sound-deadening. Acoustic correction. Porous membranes for pipe-wrapping, 
flooring, roofing. Battery fetainers and air filters. In textile form for electrical insulation and flameproof decorative fabrics. 


FIBREGLASS LTD., RAVENHEAD, ST. HELENS, LANCS. (ST. HELENS 4224) 
LONDON OFFICE : 63/65 Piccadilly, W.1 (Regent 2115/6) | GLASGOW OFFICE: 136 Renfield Street (Douglas 2687) 


NEWCASTLE-ON-TYNE OFFICE : /6 Dear St. BIRMINGHAM OFFICE : Piccadilly Arcade, 105 New St. (Midland 0464/5) 
MANCHESTER OFFICE : // Piccadilly (Blackfriars 8863 DUBLIN OFFICE : 2/ Merrion Square North (Dublin 66024) 
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4’ 6", 5’ and 5’ 6” sizes. 
3’, 3’ 6” and 4’ saddle traverses. 


8 speeds in choice of 3 ranges. 


4 rates of power feed at each speed. 
1§” dia. spindle with 14” feed. 





3” capacity in cast iron. 
Completely electrified. No friction clutches, 


Write for leaflet AJ4 to: 

Ajax Machine Tool Co. Limited, 
West Mount Works, Halifax, Yorks. 
Proprietors: ADA (Halifax) Ltd. 


( AJAX )macuine roots 
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MORRIS 


MINTEX — famous in its own right — is proud 

of its association with other famous names. 

Shown here are the names of vehicles 

produced by manufacturers who win prestige 

for Britain throughout the world, and who use MINTEX 


Brake Liners as original equipment. 
For complete reliability you can depend on 


MINTEX 


MINTEX BRAKE & CLUTCH LINERS are manufactured by 
BRITISH BELTING & ASBESTOS LTD., CLECKHEATON YORKSHIRE 


and are obtainable from all Mintex Service Depots and stockists. 
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FRONT WHEEL DRIVE 


KIRKSTALL FORGE ENGINEERING LTD 
LEEDS 


Telephone : Horsforth 2821 
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ne man built this wall 


ONE MAN, using a battery electric fork lift truck, transported and 
stacked these packages ... . one man with electric power instead of 
the team of men which would be needed without it. Electric 
trucks, their batteries charged over-night, take off-peak power for 
peak-hour work. Silent, easily and precisely controlled, they save 
labour, time and factory space, by making efficient use of the available 
power supply. 


Electricity for PRODUCTIVITY 


34 








Electric fork truck with hydraulic squeeze clamp attachment 


WHERE TO GET MORE INFORMATION 
Your Electricity Board will be glad to help you to get 
the utmost value from the available power supply. 
They can advise you on ways to increase production by 
using Electricity to greater advantage—on methods 
which may save time and money, materials and coal, 
and help to reduce load she dding. Ask your Electricity 
Board for advice: it is at your disposal at any time. 


Issued by the British Electrical Development Association 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 


OR iccttenacte thre Mae bt ces 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 





Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double bearing support to rocker shaft. 


THE: ‘MARLES’ End-location adjustable. 
DOUBLE-ROLLER Large angular movement. 
GEAR, made in a 
range of sizes 
covering every type 
of chassis. 


Very compact box. 
For fore-and-aft or transverse layout. 


Trunnion or spigot mounting alternative 
on heavy types. 


MAR Lee 


ADAMANT 


ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 
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The gas and gas-heated equipment that Mr. Therm brings 


in his train are amazingly flexible in their applications to | ™r- Therm SY 


5 Ue 
‘ takes a — 
all sorts of heating problems. What other fuel but gas ’ 
front 
could give you a tiny—but steady—pin-point of flame or 
seat 
full heat the instant you want it? And gas can be con- 
’ Yes, he’s working hard for Briggs Motor Bodies Ltd., 
trolled at the flick of a finger—or can be completely auto- ot Dagunhem. These weihs Concur walhly o0 
Ford motor car bodies ; and, working to capacity, they'll 
matic if required. It needs no storage space, is smokeless turn out 400 bodies a day—that means Mr. Therm’s 
kept pretty busy! He lends a hand with annealing, 
and ash-free, and works unfailingly for you with remark- tool hardening, rust proofing, paint drying and finish- 
ing, which involve the use of thermostatically con- 
able efficiency. No wonder Mr. Therm is to be found trolled gas-heated ovens and furnaces. The 9,000 
workers also have Mr. Therm to thank for their 
hard at work in so many; industries! meals, which are cooked by gas. 





MR. TH ERM BURNS TO SERVE you THE GAS COUNCIL - | GROSVENOR PLACE - LONDON - Swi 
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REGISTERED 
Foreign and Colonial Enquiries to’ 


OAKENCLOUGH, GARSTANG wr. PRESTON 


Distributors of material in bulk for Gt Britain 


71, QUEEN VICTORIA SF EC4 



































RADIATOR MAKER 
to the Motor Trade 


The Coventry Motor Fittings Co., Ltd., known 
more familiarly in the trade as CMF supplies annually 
a large quantity of the radiators used in leading 
British cars and commercial vehicles. Over a period 
of 59 years an unrivalled experience of cooling design 
problems has been built up, and the specialised equip- 
ment and production processes devised for large scale 
output of these exacting components are unique. Our 
Design Dept. is able at any time to put forward a 
suitable type of radiator or allied equipment for your 
special requirements. An enquiry to the address below 
will bring a qualified technical representative to take 
full details. 


COVENTRY MOTOR FITTINGS CO. LTD., COVENTRY 
Tel. Cov. 3144-5-6 





























The three-stand tandem 
cold-reduction mill at 


Ebbw Vale. 


Richard Thomas & Baldwins Ltd. are the largest producers 


of steel sheets and tinplate in the British Isles. 














westeua BODY PANEL Sp AND iT 
RUBBER SELF SEALING 
sw | WEATHERSTRIP 





EMERGENCY DOOR 














| NUMBER PLATE 














DESTINATION BOARD | 








FIXED 
FRONT SCREEN 























a HEAD LAMPS 





VENTILATING LOUVRES 




















MOVEABLE G LAMPS 
FRONT SCREEN ie 

















RADIATOR HOUSING | CURVED WINDOW | 











SPECIFY SPANDIT WEATHERSTRIP for ALL PURPOSES 
of WEATHER SEALING 


For prices and service details, write to us at DUNSTABLE 


Mustration by courtesy of WINDSORIAN COACHES 


Manufactured ino Dunstable under licence from General 
Corporation of nertica (British Patent: Numbers 529527. 532 


and Ty by 
EMPIRE RUBBER COMPAN 
in association with RUBBER BONDERS LTD. (Props.: H. G. Miles Ltd.) 
DUNSTABLE - BEDFORDSHIRE - ENGCDAGs 


TELEPHONE: DUNSTABLE 803/6 
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This is one of the testing machines from the Bury Felt Laboratory. By abrasion on an 
oscillating platform it tests the toughness and wearing qualities of the selected sample of felt. 


Felt, like many other industrial products, must 
measure up to precise standards of behaviour 
under particular stress. The Bury Felt labora- 
tory, with its special testing equipment, ensures 
thatall Bury Industrial felts are ready to meet the 
particular needs for which they have been made. 
In filters, seals, washers, buffing rollers, shock 
absorbing mountings and cushionings Bury 


Felts give a good account of themselves. These 


42 


are just a few uses of the versatile materials 
which can be die-cut, chiselled, punched, mach- 


ined and even ground. 


BURY 


Send your inquiries to: 
BURY FELT MANUFACTURING COMPANY LTD. 


HUDCAR MILLS, BURY, LANCS. 
or to the London Office: 3 Snow Hill, E.C.1 - Telephone: Central 4448 


us 











Tel. Bury 2262 (6 lines) 
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Take G. for Gibbons Bros. and W.B. for 
Wild-Barfield and you have G.W.B., a com- 
pletely separate organisation specialising in the 
manufacture of high efficiency LARGE Electric 
Furnaces. We hope this will clear up any 
existing confusion resulting from our close 
association with two famous names. 


Annealing Aluminium Coils. Yet another repeat order! Two 
more annealing furnaces and two cooling chambers at the Falkirk 
works of the British Aluminum Co. Ltd. Eighteen feet long, nine feet 
wide, and seven feet high, each furnace chamber holds a charge of 
12 tons of alumini and alumini alloy coils, Air circulating 
fans ensure uniform heating throughout the furnace chamber and 
assist in even cooling of the charge in the cooling chamber 





For LARGE Electric Furnaces 


G.W.B. ELECTRIC FURNACES LTD., DUDLEY, WORCS. 


Phone: Dudley 4284/5 





Proprietors: GIBBONS BROS. LTD. and WILD-BARFIELD ELECTRIC FURNACES LTD 
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Group COMPONENTS 
Cavel the wold will Euidea belies 


MANUFACTURERS to the MOTOR TRADE 


RUBERY, OWEN & CO. LTD., DARLASTON, SOUTH STAFFS. 
Chassis frames (Commercial and Public Transport Vehicles. Cars 
and Caravans) 

Axle casings. Light and Heavy Duty 

Car wheels and discs 

Petrol tanks (Cars and Commercial Vehicles). 
Caravan and trailer axles 


Valve covers, sumps, brake drums and all types of Deep drawn 
automotive Pressings 


j 


Bolts, nuts, studs and all bar products 


we eG 


HY 





RUBERY, OWEN & CO. LTD., BRITANNIA WORKS, PAYNES 
LANE, COVENTRY. 


Medium automotive pressings of all types. 
RUBERY, OWEN & CO. LTD., WHITEGATE FACTORY, 
WREXHAM, NORTH WALES. 


Stores organisation metal equipment, shelving, racks, bins, lockers, 
etc 


i cll<lelel 


RUBERY, OWEN (WARRINGTON) LTD., CLEVELEYS ROAD, 
WARRINGTON. 


Front and rear axle assemblies 





Sole British manufacturers of the “ Eaton '’ two-speed rear axle 


MOTOR PANELS (COVENTRY) LTD., HOLBROOK LANE, 
COVENTRY. 
Car bodies, panels and wings 
Commercial vehicle cab bodies 


RUBERY, OWEN & KEMSLEY PTY. LTD., FINSBURY, 
SOUTH AUsTRALIA. 


Automotive wheels, frames, axle casings and pressings 














COMMERCIAL VEHICLES PUBLIC TRANSPORT VEH,.CLES CARAVANS 
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aguat Cats Ltd insist on 
HARPER QUALITY 


- ee 


The exhaust manifolds 
of the new 


aguat XK120 


are enamelled by 
HARPERS 


This remarkable car, with its 
world renowned perform- 
ance, embodies all that is best 
in British engineering— 


Harpers are entrusted with 
the enamelling of the mani- 
folds in a high quality, heat- 
resisting vitreous enamel. 


Harper quality covers grey iron and 
Meehanite castings, and ulso metal pres- 
sings, machining, enamelling and other 
finishes and sub-assembly work. 





JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: wittenHact 124 (5 tines) Grams: HaRPeRS wittenHa. WILLENHALL 





LONDON OFFICE : SEAFORTH PLACE, 57, BUCKINGHAM GATE, S.W.1. Tele: TATE GALLERY 0286 
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Who started it? 


Exactly who it was that built the first petrol-engine 
motor vehicle is still a matter for disagreement among 
historians. The patenting of a high-speed internal com- 
bustion engine by Gottlieb Daimler in 1885/6 is held by 
some to be the earliest move towards a petrol vehicle. 
But others claim that in 1875 a four-wheeled vehicle 
driven by an I.C. engine was built by the Austrian 
engineer, Siegfried Marcus. And then there was the petrol- 
driven three-wheeler produced by Benz in 1885. 


There seems to be most support for the claim that the 
first real motor-car, with many features possessed by the 
modern car, was Krebs’ Panhard, which made its debut 
in 1894, But it has to be admitted that there is a great 
deal of obscurity surrounding the very early days of 


motor-car manufacturing. 


One thing is certain. The early car makers were able to 
pass on their suspension problems to craftsmen spring- 
makers like Richard Berry & Son, of Smethwick, who 
already had half a century of vehicle spring manufacture 
behind them, and were ready to lend their support and 
experience to the new industry. Richard Berry & Son 
have been the faithful servants of the Motor Industry 
ever since, and have kept in the vanguard of progress. 


The slogan is still 


CARRY ON BERRY 


RICHARD BERRY & SON 


Vehicle Suspension Specialists 


MAFEKING ROAD SMETHWICK - STAFFS. 


OVE OF THE BROCKHOLSI COMPANIES 
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Because GIRLING.. 


have the enterprise and initiative 


The biggest organisation of 
its kind in the British 
motor industry 
GRANGE WORKS 
CWMBRAN, MON. S. WALES 


Because GIRLING SS a 


EMPLOY THE FINEST 
ENGINEERS 


Because GIRLING 


HAVE THE FACILITIES 
AND THE EXPERIENCE 


Because GIRLING 


HAVE THE PRODUCTION 
POTENTIAL 








Because GIRLING sack THEIR PRODUCTS WITH A 


WORLD WIDE SERVICE SCHEME 


THEY ARE THE UNDEVIATING CHOICE OF THE MAJORITY OF 
BRITISH CAR, COMMERCIAL VEHICLE & TRACTOR MANUFACTURERS 


re 1 why THERE |S NO DOUBT THAT 


GIRLIN 


THE BEST BRAKES IN THE WORLD 


a ARE WAY OUT AHEAD 


GERLING LTO:* KONGIS R'D) * TYSELEVY - BIRMINGHAM 11 
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Rod Guide Assembly 


All this... 


There are over 30 separate machined parts 


Piston Assembly 


in each of the thousands of Woodhead-Monroe 
Shock Absorbers supplied every year 
to Britain’s leading manufacturers 


goes into every Woodhead-Monroe 


PATENTED 


Ni FAA x “ 
% DID YOU KNOW FLUID CUSHION 


that Woodhead-Monroe’s are fitted on more new 
vehicles than any other make of tubular shock absorber ? O C S O LP er 


JONAS WOODHEAD & SONS LTD., LEEDS, 4 ndh.192 
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5 and 10-speed \ . y| 
gear-boxes 


\" 


The top illustration shows the Fuller 
10-speed gear-box, comprising the 
famous five-speed box with 
a Fuller two-speed auxiliary 
box built on to it, thus pro- 
viding a ten-speed box for 


heavy-duty operation on largetrucks. 


This unit is to the usual Fuller stand- 
ard of high-duty, with all forward 
gears helical, and all changes, includ- if 
ing reverse, by dog-clutches. On 
both of these boxes the gears are 


shot-peened and crown-shaved, to avoid stress concentration. 


The lower illustration shows the Fuller 5-speed gear-box. Every gear 
is helical and engaged by dog-clutches and to reduce shaft deflection 
to a minimum the mainshaft is supported on three bearings, and the 
layshaft kept short, making one of the highest-duty gear-boxes ever 
produced. 
Exclusive European Representatives 
AUTOMOTIVE PRODUCTS COMPANY LTD., 


Brock House, Langham Street, London, W.1I, England 
Telephone : Langham 2527 





ENGLISH ELECTRIC 


industrial motors 


Drives for Machine Tools 


A complete range of *ENGLIsH ELectric’ A.C. and D.C. other special duty machines. The motors are also made in a com- 


electric motors has been designed to meet every form of drive prehensive range of mountings to suit all types of machine tools. 


and every type of machine. Included are squirrel-cage and slip- Illustrated is a totally-enclosed fan cooled squirrel-cage 


ring motors in all sizes and enclosures, stator-rotor units and motor class LJ, which has wide industrial applications. 


The ENGLISH ELECTRIC Company Limited 
QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 
Industrial Motor Works, Bradford 


Works: STAFFORD * PRESTON * RUGBY + BRADFORD LIVERPOOL 
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Bahram 
Triple Crown Winner 1935 


* Chromidium” is the exclusive product of :— 
MIDLAND MOTOR CYLINDER CO. LTD., BIRMID WORKS, SMETHWICK 
BIRMINGHAM 40 
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FOR 
THE 
LARGEST 


A giant of the iron road or the two-twenty 
round the tea table, both are created by 
men who’ve made friends with their tools. 


When accuracy of finish, practical design 
and complete dependability are called for .. . 


it pays to use 


TOOLS OF QUALITY 


OBTAINABLE FROM YOUR USUAL SUPPLIER 
Made by JAMES NEILL & COMPANY (SHEFFIELD) LTO 
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TRAILING-LINK 
COUPLING 


(PATENTED) 
The accommodation of misalignment is often effected by the 
use of a cardan shaft with universal joints. 
In many modern machines, with their tendency to compact- 
ness, the length which is essential to the effectiveness of this 
system cannot, however, be spared. 
We therefore set out to design a coupling which would 
provide the necessary accommodation within the very 
minimum of axial space, and the Metalastik trailing-link 
coupling is the result. 
It embodies well-proved Metalastik units and is of simple 
construction: the flanges are fitted with two overhung pins, 
the pins of each flange are coupled to their staggered opposite 
numbers by two Meta-links through intermediate floating 
side plates. The Meta-links incorporate the Metalastik 
‘Ultra-Duty’ bush principle and are manufactured with the 
famous Metalastik rubber-to-metal weld. Parallel misalign- 
ment is accommodated by a swinging action of the links, 
and these also permit a useful degree of conical misalignment. 
Furthermore, the construction permits a reasonable amount 
of end float of the shafts. The diagrams show this clearly. 
Metalastik components are available which have solved many 
of the industry’s vibration or, alignment problems; the 
services of our engineers are freely available on request. 
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- col and laminated 
COCKER BROS LTD 


FITZALAN WORKS - SHEFFIELD 9 - TELEPHONE 41188 
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ad Appliances 





The wide range of Compo oil retaining bearings provides 


a ready solution to many of the problems of bearing 


a selection. Compo has a porous bronze structure 
and is impregnated with oil which is exuded 
according to frictional speed. For bearings that 


provide complete self lubrication, that give silent 








service without continual maintenance, 
that make better machines and 


appliances, specify Compo. 














BOUND BROOK BEARINGS (G.B.) LTD., TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 
Telephone: Lichfield 2027, 2028 A Birfield Company Telegrams: Boundless, Lichfield 
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Fine Die Casting 


Jor 


Fine Cars 








always requires [Nfl ANZ AIK 


particularly those that are die cast; the Solex carburettors of the 
the metal that ensures the highest precision in such 


Fine cars demand fine components 
Frazer-Nash for instance are die cast in MAZAK 
a complex unit. 

There are many die castings in the modern motor car, and Mazak, which is based on zinc of 99°99+", 
purity, is ideal for their rapid and accurate production. 


at sear 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED @ 37 DOVER STREET @ LONDON @ W.I 
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LONG MILEAGES— SMOOTH TAKE-UP 


— DON-FLEX 





SMALL & PARKES LIMITED MANCHE 
LONDON: 1/8, HIGH ST., WIMBLEDON, S.W 


MAKERS OF DON BRAKE LININGS 
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1. One of two automatic transfer machines for machining cylinder heads 
These two machines perform all operations: valve guide holes and throats 
(leaving for fine boring), and the drilling, facing and tapping of spark plug 
holes, etc. Work is indexed automatically from station to station: the 
operator simply loads and unloads 

2. Six-spindle vertical borer or rough boring Cylinder bores. There 
are also two independent horizontal drilling heads with two spindles for 
core drilling plug holes and camshafc bores 


4 
Ld 

t 
ee 
x 

‘ 

€ 


3. Special horizontal duplex miller for machining the cylinder head joint 
face and the sump joint face. There are two cutters on one head for 
roughing and semi-finishing the cylinder head joint face and three on the 
other for roughing and finishing the sump joint face. Each head is driven 
by its own 40 h.p. motor. Feed rates are variable between 20 and 60 in 
per minute. A 0.125 in. roughing cut is taken. 


4. Combined duplex milling machine. One head carries a 184 in. dia 
cutter with 50 teeth for finish milling the front and face of the cylinder 
block. At the other end is a planetary 2-spindle milling head for rough and 
finish milling the rear face 


ARCHDALE SPECIALS 


eee 


forhisn production in the automobile industry 


JAMES ARCHDALE & CO. LTD 


LEDSAM STREET, BIRMINGHAM, ENGLAND 


SOLE’SELLING AGENTS: ALFRED HERBERT LTD., COVENTRY & BRANCHES 
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When / wanta ¢€Z// | turn to 
TERRY'S 


(the Sprung people) 
I go to TERRY ’S for all kinds of CLIPS—steel, 
bronze, stainless, ete. When I want a clip made to 
specification, Terry’s Research Department is a big 
help in the matter of design (Terry’s with 96 years’ 
experience should know a thing or two !) 





\ Nos. 80 and 81 come 
\ from }”to2” from stock. 
\ No. 300, an excep- 
\ tionally good drawing 
board clip, costs §/- a 
doz. (inc. p.t.) from 
stock. 
Want to know all about springs? | 
Here is the most comprehensive Digg 
téxt - book on springs in existence. ‘ 


Post free 1 





Sole Makers: HERBERT TERRY & SONS, LTD., REDDITCH e@ London © Birmingham © Manchester 


HT4F 
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TRIP TO KENSINGTON GARDENS 





“This world famous bronze” said the Managing Director waving 
an arm ‘‘is a lesson and a model for you all — Watts’ ‘ Energy’.” 
ry ** Bein’-a-norse-in-a-Desoutter-Tool” answered a 
cheeky Little Horse like a flash. 


‘I was not asking a question” said the Managing Director 


acidly, ‘I was telling you. This is the famous bronze 


— Watts’ ‘Energy’. Note that, as in Desoutter 
Tools, it is the horse that is doing the energy 
while the man or operator just sits on it.” 

* Sits on what?” asked the cheeky Little Horse. 
**No, no!” cried the Managing Director. 

**Not on Watts. On it”. 

“How rude!” said the 

Little Horse and ran 

off to the Round Pond. 
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Desoutter Power Tools Increase Production 


carci 


OUTTER BROS 
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Dunlop Flexible Pipes put an end to pipe 
difficulties. Consider some of the prac- 
tical advantages which they offer: 
durability and high fatigue-resistance, 
resulting from special Dunlop design 
and the traditional quality of materials 
and workmanship; short end-fittings 
that offer ease of installation; secure 
end-fittings that cannot be shifted by 
internal pressure. There are many type 
of 

replacement, and, of course, 
medium, and low pressure ranges 
Dunlop Technical and Consulta 
Service is ready to advis« 
application problems 


fit 


DUNLOP 
Meible popes 


DUNLOP RUBBER CO. LTD., FOLESHILL, COVENTRY 
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‘“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method 


Qa 


Ls Bon, Lobes 


POSSILPARK GLASGOW 
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The illustration shows one 
of a number of Fischer 


hydraulic copying lathes 


which we use for turning 


worm shafts. 


If you want a thing done well, do it yourself is the motto that hangs above the Holroyd bed. 
And though we live up to this ideal in the larger part of our worm gear manufacture, there are some 
operations for which we have to use machines other than those we make ourselves. 


Where do we get these machines ? We take trouble examining this one and that. We prowl around 


looking for the best that money can buy and only when every metaphorical stone is lying bottoms 


up do we make our choice. 


The result is Holroyd Worm Gears. Worth it, don’t you agree ? 


Holroyd WORM GEARS 


MILNROW . LANCASHIRE 
CRC 152 
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and more, 
aterial. Combin 
with the self- 
rbon; 
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‘Cassel’ W.S.720 





—a neutral heat-treatment salt, used with W.S.720 Regenerator, 
for all types of steel in the working range 720—950°C. 


A 


When correctly regenerated the molten salt is clear 
and transparent. This unique feature of ‘Cassel’ W.S.720 
is a valuable guide to effictent operation of the bath. 


B= Neither carburises nor decarburises even under the severest conditions. 
B= Readily water-soluble. 


Be Ideal for carbon and alloy tool steels and carburised parts that have been 
selectively machined. 


Be A very fluid bath of low density resulting in low salt consumption. 


For further details of ‘ Cassel’ heat-treatment salts and furnaces, consult 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1. 
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INSIDE INFORMATION 


THE NAME CAPASCO IS A STANDARD OF EFFICIENCY 


INSIDE many thousands of Brake Drums CAPASCO Moulded Brake 

Linings ensure supreme service under the arduous conditions and searching 
efficiency requirements of today. It is for this reason that CAPASCO has 
become an ‘essential’ for Original Equipment and Service Replacement. 





* Press 1 Ided h g * Impervious to oil and % Rapid ‘wet’ recovery. 
eous structure. grease. 


% High mechanical and impact * Uniform wear to ‘wafer’ 
strength. thickness. 


% Extreme resistance to % Non-abrasivetobrakedrums 


% Suitable for medium and 
heavy duty applications in- 
volving high temperatures. 


frictional fade. ¥*& Dimensional stability. 


i ee 

Brake Assembly 
by courtesy of 

Girling Limited 
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OUTPUT, FINISH 
and PRECISION 


with BARNESDRIL 


SELF-OILING HYDRAULIC 


HONING MACHINES 


No. 307 BARNESDRIL honing machine, with 
2-spindle auxiliary head and hydraulic 
lateral index table, for stock removing 
and finishing 2-cylinder motor blocks. 
Bore: 3}” dia. . 64” long. Stock removed 
-005”. Material: Cast iron. Production: 60 
blocks per hour. 


When you have production problems on any 
cylindrical surface requiring controlled accuracy 
and finish quality, hone on BARNESDRIL Honing 


machines. 


Capacities range from fraction of an inch to 
60in. dia. and 9Oft. in length. 


nil 
Basne 
THE HONING PROCESS 


This is the title of a brochure published by The Barnes Drill 
Co., telling of the development of the honing process and 
of its application for finishing cylindrical bores and exterior 
surfaces. If you are interested in improved finish and 
economical production, please write us for a free copy of 
this brochure. 


DEVONSHIRE HOUSE, VICARAGE CRESCENT, BATTERSEA, LONDON,S.W.It. PHONE BATTERSEA 8888 (8 lines 
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TOLEDO WOODHEAD 


@SPRINGS FOR 
HEAVY VEHICLE 


Toledo Woodhead springs for auto- 
motive vehicles include coil, torsion 
bar and laminated types—with shot- 
blast treatment for longer fatigue life 
if required. Our patent grooved 
section laminated springs use 10”, 
less steel. 





TOLEDO WOODHEAD SPRINGS LIMITED: SHEFFIELD 3: 


SUSPENSTON ENGINEERS 
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When a job 


needs strength 


with lightness 


and exactitude 


T.1. ALUMINIUM LTD REDOFERN ROAD TYSELEY BIRMINGHAM a @ company TEL: ACOCKS GREEN 3333 
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This latest addition to the Silentbloc * 


range has been designed to provide an 
engine mounting with a better perform- 
ance at a lower price than any compar- 
ative type. 

Of high load-carrying capacity and 
exceptional flexibility, the Frustacon has 
a range of deflection rates as wide as the 
engine des'gner could desire. The 
unusually large volume of rubber per- 
mitted by the Frustacon construction 
works in shear and compression. 
Compression pad (top) and rebound 
feature (bottom) are moulded in one 
piece. 

The mounting is low in height, compact, 
easy to fit and readily accommodated in 
engine layouts. 


VICTORIA GARDENS, LADBROKE ROAD, LONDON, W.II. 


TEL. PARK 9821 
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Detachable oil filter 


This new AC partial-flow oil filter with replaceable element meets 
the increasing demand for a filter that can be removed for inspec- 
tion and replaced every 8/10,000 miles. It provides a permanent 
installation for coupling into a by-pass oil supply system and the 


filtering element can be replaced without disturbing pipe connec- 





tions. Sump oil is filtered on an average of ten times an hour. This 





means less motor wear and longer motor life — the objective of 

















every motor manufacturer. 





AIR CLEANERS AIR SILENCERS - CRANKCASE BREATHERS 
-AR HEATERS FUEL PUMPS - SPEEDOMETERS GAUGES 
INSTRUMENT PANELS OIL FILTERS ' THERMOSTATS 


PARK PLUGS WINDSCREEN WIPERS <- DIE CASTING 





If you are contemplating an important new design, or a modification of an AC-SPHINX SPARK PLUG COMPANY, 
exis x e advantcge of the facilities of the AC Technical Bureau. 

sosialosente satiety alata stage DIVISION OF GENERAL MOTORS LTD., 
We probably-can save vou hours-of planning and experimentatton. Write to the 


AC Technical Bureau, 54, The Butts, Coventry; or telephone Coventry 61747. DUNSTABLE, BEDFORDSHIRE 
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THE 


GACO M.I. OIL SEAL 


[British Patents 478130, 479743] 


The Scientifically Designed Oil Seal 
which is now the accepted standard for 
Rotary Shaft Oil Retention. Made of GACO! 


® Deep rim affords perfect Spring Retention. 


@) Large Face Angle brings Sealing Edge well 


below spring. 
Knife Edge Contact at Sealing Point. 


Sealing Point stiffened against local 
deformation by large included angle. 


This section stiffened to prevent 
deformation under load. 


Shaft angle gives adequate clearance. 


Flexible Web. 


@ 
@® 
® 
© 
@ 


Gaco Skin affords better fluid tight fit 


in housing. 


“HAIRLINE” LIP CONTACT! 


wot 


ANGUS OIL SEALS 


Fluid Sealing Engineers 


iA 


REGO TRADE MARK 


GEORGE ANGUS & C® [7 
OIL SEAL WORKS 
NEWCASTLE-ON-TYNE 6 


Telephones : 56161-3 
Telegrams: “Gaco Newcastle-on-Tyne’’ 























a 
Wherv you want 


9 Bolts, Nuts, Rivets, Screws, 
wrk, Studs & Washers in all metals 

q and threads e Pressure Gauges 
¢ Reducing and Relief Valves 
Steam Traps, Cocks and Valves 

for every service e Ground 

* eroonal Flat Stack « Lifting Tackle, Ball 
p & Roller Bearings, Transmission 
’ Equipment e Machine Tools 
SOWUK, oe ° Ferrous & Non-Ferrous 


Tubes and Fittings « Pumps 
e Plumbers Brassfoundry. 























WE ARE ALSO EXPERTS IN NON-STANDARD 
SPECIFICATIONS AND SHALL BE PLEASED 
TO RECEIVE YOUR ENQUIRIES. 


ating up Walkers | 


* Personal service means that your call is handled 

immediately by someone who can not only take all 
vour instructions, but is ready and technically able to 
offer practical, helpful advice. 


M. W. WALKER AND STAFF LTD. 


ENGINEERS MERCHANTS 
IBEX HOUSE : MINORIES - LONDON «- E.C.3 


Phone: ROYal 8191 (10 LINES) ‘Grams: Makerlaw, Ald, London 


MIDDLE EAST BRANCH BAHRAIN, PERSIAN GULI 
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SPEED 
THE SCRAP 


SPEED THE STEEL 


Bring your detective powers to bear on the search 


for scrap and you’ll probably unearth tons of it 


disguised as old plant you never use or hidden 
in out of the way corners of your warehouses, 
stockrooms and yards. 

The new steel every industry needs can be made 
from the old steel it has done with. Find all you 


can. Round it up. Turn it in. 


YOUR SCRAP MERCHANT 
will help with dismantling and collection 








Space given to the STEEL SCRAP DRIVE by... 


THE STEEL COMPANY OF WALES LTD 
ABBEY WORKS - PORT TALBOT 
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Lloyds High Duty Irons are under perpetual “ quality control ”’ 


Although Lloyds castings are produced in large quantities, ‘‘ quality control’’ is their constant 
taskmaster. Every batch of castings has a laboratory pedigree, all raw materials, and every heat, being 
under constant metallurgical control. Pig iron, scrap, alloys, coke and limestone are tested before 
reaching the cupola, whilst the charge is analysed every: hour to ensure strict adherence to customer's 
specification. This complete scientific control gives castings a uniform structure, which ensures easy 
machining, exceptional durability and optimum efficiency. Write for a copy of “Iron Marches On’’. 


LLOYDS HIGH DUTY IRONS 


LLOYDS (BURTON) LTD., WELLINGTON WORKS, BURTON-ON-TRENT TELEPHONE: BURTON 3867 


A Print for Indu:try Le dvertisement 
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ni 
ANT 
o_- WRONG 


A challenge | _ but one that We can substantiate 
all along the line. Even today, our Organisation 
is broad enough to 


"+ + Promptly ang 
Supply the £00ds, 


H. 
STANHOPE STR i BIRM| 
Telephone : CALthorpe 1381 (5 lines) 


Telegrams : 
London Office: 


NGHAM 32 
“Emancee, Birmingham ” 


ROAD, RHODES, MANCHESTER 
Tel: Middleton 3654 (3 lines) 
Grams: 


Manchester Office: 
N, W.w.t MANCHESTER OLD 
s) 


" Emancee, London." 


““Emancee, Middle. 
ton, Manchester.’ 


SM/MC. 490b 
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Forklift 20 handling forgings. 2 ton Truck with elevating platform. 


20-30 cwt. Tractor witt 


make the True 











| ton Truck with fixed platforr Crane Truck — carries I} tons Forklift 20 unloading rail trucks. 
Lifts $ ton loads. 


No two factories are alike. Ransomes have been building Electric Battery 
ering problems for 35 years — lifting, travelling, handling 
and negotiating confined spaces, with loads of all shapes, sizes and 
Fork Trucks with their smooth, rapid 


Trucks to suit diff 


weights. Ransomes Electric 
lifting, turning and travelling are superb descendants of this long 
ine of fine trucks and _ tractors. 


Let our Techni advise you om your intertor transport problems. 


RANSOMES SIMS & JEFFERIES LTD., ORWELL WORKS . IPSWICH . Phone: IPSWICH 2201 (6 Lines) 


195? 
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INDUCTION HEATING 
EQUIPMENT 


Brings high speed flow-line production to soldering, 











brazing and heat treatment operations 


COMPACT EQUIPMENT occu- ; 
pies minimum floor space. Output power: 25 kw. continuous, 35 kw. at 50°, duty cycle with 
a maximum heating time of 8 seconds. Output frequency: 250-600 kes. 


INFINITELY VARIABLE POWER Power supply: Standard voltage 50/60 cycle, three phase, four wire. 


CONTROL by means of a Power consumption: 50 kw. at full 
single knob (74 and 25 kw. : » output, 4 kw. on standby. Power 
units). 7 ‘ 7 = factor: 0-87 at full load. 


FULLY PROTECTED CIRCUITS 


with tell-tale indicator lights 
(74 and 25 kw.). 


AUTOMATIC SHUT-DOWN 
PROTECTION should water oo 
and air circulation become oo . TWO STATION SWITCH 


insufficient. coe! _— Can be incorporated in any equipment, and 
: ee speeds flow line production on many heating 


SILICA ENVELOPE VALVES, — ' jobs. One station can be loaded whilst the 
heating cycle is in progress at the other and, 

guaranteed for 1,500 é : if necessary, two assent jobs can be 

working hours can be ‘ : treated on the same production run 

repaired, reducing by 50%, 

normal cost of valve re- 

placement. 


EASY SERVICING. Equip- 
ments are unit-built and 
factory-built replacements 
can be installed as sub- 
assemblies. 

















A compact unit suitable for 

numerous soft soldering, 

brazing and hardening applica- 

tions. When delivering 1 kw. } 

main loading is approx. 2 kw. Output power: 7} kw. continuous. 

with a power factor of approxi- i Higher output can be obtained 

mately 0-9. Suitable for for short duty cycles. Output 

connection to 200/250 v. single frequency : two m/cs. Power 

phase, 50 cycle supply. supply: standard voltage 50 cycle, 
thrée phase, four wire. Power 
consumption: 15 kw. at full output, 
600 watts at standby. Power 


b0 \MOUCTION HEAT Ig factor: 0-9. 


SPECiuLists iy WECHANIS 


APPLIED Hite gene cu EN GY 


ACTARC WORKS, GOLDHAWK RD., LONDON, 
TELEPHONE : SHEPHERDS BUSH 1151 
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‘““My experience confirms their claim of 4 


™~,. 


a 
prompt and attentive service” C 
says Mr. User. 


THE AUTOMOBILE ENGINEER, February 1952 





REINFORCED MOULDINGS. 


better in TEXOLEX 


RE-INFORCED PLASTICS 





The © dlustrations: show a sectioned 
gear ‘blank and the finished spur gear 


Mest 2:1 
“trnesi 


om a a ll 


Hiustrations by courtesy 
of Morris Motors Limited 





THE BUSHING CO. LTD.,HEBBURN-ON-TYNE 
ey 








Research... 
Development... 
Craftsmanship... 


C.A.V. Fuel Injection Equipment is 
backed by intensive work in some of the 
finest laboratories in the country, 
comprising physical, metallurgical, X-ray 
and fuel injection development divisions, 
engine dynamometer test beds, humidity 
and low temperature test rooms as well 


as sections devoted to basic research. 


In the production of the elements of 
C.A.V. Fuel Injection Pumps, the 
workmanship represents what is probably 
the highest standard attained in any 
branch of precision engineering. Clearance 
between a pump barrel and its plunger’ is 
approximately 1 micron (0.00004 in.), 
whilst the surface of plungers is finished by 
hand lapping to within 1.5 micro-inches 
(1 micro-inch is one millionth of an inch). 
my 


o 
BT crc 


Fuel Injection and Electrical Equipment 


Cee I MiITED, ACTON, LONDON, W.3 
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@ CLUTCH WITHDRAWAL BEARINGS @ CLUTCH SPIGOT BEARINGS @ CLUTCH WITHDRAWAL BE Ap, 
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The designer's nstinctive choice 
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SONIAV3E 


HOFFMANN 
BEARINGS 


The clutch spigot and withdrawal call for durable bearings. 
Wear on the spigot bearings causes mal-alignment, and 
on the withdrawal bearings, slackness, resulting in uneven 
wear on the plates and erralic operation of the clutch. 
The wearlessness of Hoffmann Bearings is seen to special 


SONIYVIE IWMVAGHIIM HDINID © 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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PORTABLE ELECTRIC 


Router 


FOR GROOVING, MOULDING, 
ROUTING & RABBETING 
IN WOOD AND 

METAL ALLOYS 


The Bridges Router is designed for easy work- ® Collets to suit }’, ;';” and 3” dia. cutters shanks. 
ing. A large aperture gives an unrestricted view 
of the work. There is a simple depth-of-cut 
adjustment. Changeover from one cutter to © Net weight (machine only) 10 Ibs. 
another takes only a couple of minutes. 


SPECIFICATION 


® Motor } h.p. (AC/DC universal voltages 110, 
200-220, 230-250). attachment, moulding spindle 


® Max. vertical movement of spindle 1’. 


© Extra equipment :—fence, dove- 


tailing attachment, circle cutting 


® Full load current 3.5 amps. Max. size of cut }” dia. attachment, bench router, 
x }” deep in wood. | ,” in metals. . 
® Spindle speed (no load, 20,000 r.p.m.) full load radial arm bench 


10,000 r.p.m. router. 


The best tool dealers in your town stock the Bridges Router, and will be pleased to arrange a demonstration. 


S. N. BRIDGES & CO. LTD., BRIDGES PLACE, PARSONS GREEN LANE, LONDON, S.W.6. (RENown 1177/8). 
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IN CAST IRON 


Exhaustive tests at high speeds and production 
and use over a long period have proved the 
suitability of Darcast Flywheels in high duty 
cast iron for petrol and diesel engines and 
for compressors. Long specialised experience 
ensures homogeneity in the castings which is 
necessary to obtain uniform density with perfect 
balance, while the machining faces are free from 
hot-crazing and suitable for friction clutch 


operation. Our current production covers a 


wide range 7-24" diameter and 8 - 300 Ib. 
weight in irons with a tensile strength of 
15-24 toms per sq. in. Strict metallurgical 
control maintains the high quality of the material 
. and advanced taethods of mechanised production 
keep the cost of castings at the minimum. An 
| interesting new leaflet is available on request. 


DARTMOUTH AUTO CASTINGS LIMITED 
Se os Oe ee Oe  ' O yt) BIRMINGHAM | 
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ZING ALLOY DIE CASTING 


The simple brass bulb horn was essential to early 
motorists, who gave it a proud position on their 
machines; and Africans valued them so much that 
they hoarded them instead of money! But ideas 
changed, and modern horns are so complex that 
they are only economical when they are zinc alloy 


die cast. 


The windtone horn shown above is one of a pair | 


that sound in harmony. Each is a good example of 
an intricate geometrical pattern which has been 
faithfully reproduced by' die casting. The two parts 
of each horn are held tightly together by integral 
rivets on one engaging with cored holes on the other. 


Some facts 

about zinc alloy die casting 
Speed of production is an out- 
standing feature of the die 
casting process — the shortest 
distance between raw material 
and finished product. Zinc 
alloys are the most widely used 
of all metals for die casting 
because they yield castings 
with the following qualities: 
ACCURACY: Castings can be 
made practically to finished 





dimensions and need little or 
no machining. 


STRENGTH: Good mechanical 
properties for stressed com- 
ponents. 

STABILITY: Close tolerances 
are maintained throughout the 
life of the casting. 

British Standard 1004 

It is essential that alloys con- 
forming to B.S.1004 should be 
specified for all applications, 


The Association welcomes enquiries about the use of zinc alloy 
die castings. Publications and a list of Members are available 


on request. 


‘zanga) 


ZINC ALLOY DIE CASTERS ASSOCIATION 


LINCOLN HOUSE, TURL ST., OXFORD 


Photograph reproduced by courtesy of Foseph Lucas Ltd. 
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CUTTING MACHINES 


| 


pees and profile errors to ground gear. 
imits. 

Mlustrated is the SH-150/I80 machine 
for cutting gears from 7” .to 70° — 
diameter. ae ‘ 





Full details on request, 


SOLE AGENTS IN GREAT BRITAIN 


BURTON, GRIFFITHS & Co. Ltd., 


MARSTON GREEN, BIRMINGHAM 
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S KF Ball will Roller Bearings 


THE SKEFKO BALL BEARING fro. LUTON 
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Vout. XLII No. 550 


Shock Absorbers 


ULOGIES on the early motor cars are still 

frequently heard and the reasons for these are 

probably as much psychological as mechanical. 

Few experienced motorists, however, would wish 
to revert to the regular use of these vehicles to-day. 
More by chance than by design, some early chassis 
embodied a happy combination of weight distribution, 
springing, frame design, castor action, and roll character- 
istics that gave quite exceptionally good results in road 
holding and steering. It has to be borne in mind, however, 
that only in exceptional instances were speeds comparable 
with those prevailing today. 

Despite the advances that have been made, a very 
great deal still remains to be done in the matter of suspen- 
sion and the allied features of steering and road holding. 
Current standards of comfort are high, and the evolution of 
the low-pressure tyre, together with independent front 
suspension, greatly complicates the whole problem. The 
factors within the vehicle itself are now so many and so 
varied in their influence. There is the independent system 
of springing itself, whether coil, torsion bar or leaf, tyre 
pressures, shock absorbers, anti-roll bar, and weight 
distribution. 

Within the range of these interactions lie seemingly 
endless combinations and permutations, even with relatively 
narrow variations of vehicle speed and road irregularity. 
Added to this, the potentialities of much increased speeds, 
varying overall weights, and even types of steering must be 
considered, to say nothing of roll centre, roll angle, centre of 
mass and slip angle. That no completely satisfactory 
solution has yet been reached is not surprising. 


Present Requirements 


The designer’s objective, of course, is to provide a 
suspension that will give a safe and comfortable ride over a 
likely range of speeds. Although the road surface can, 
fortunately, be largely forgotten in most of the so-called 
civilised countries, provision must be made, nevertheless 
to meet in some measure the conditions prevailing where 
less progress has been made. In addition to a comfortable 
ride, customers now demand good directional stability 
and cornering control in the matter of steering, with 
adequate reserve of anti-roll to counteract the effects of 
the sharper bends and emergency manoeuvres. 

At the moment, the accent is definitely on comfort, 
and the low pressure tyre is relied upon to make too large 
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a contribution to this. It would appear, therefore, that 
still more responsibility will have to be passed on to the 
designers of shock absorbers. To suggest a component 
designed individually to meet the needs of each suspension 
system would be a counsel of perfection, but at least one 
that is more readily adjustable to the requirements of the 
vehicle, and even of the user, could be provided. 

As at present, it should stiffen up the suspension against 
roll. Additionally, it should relieve the tyre of some of 
the work of smoothing out the smaller pot-holes and 
irregularities. A minimum of resistance should be offered 
at the first inch or two of movement, particularly at low 
accelerations. When, however, pot-holes and irregularities 
demanding larger amplitudes are encountered, a pro- 
gressive stiffening of the system is evidently necessary. 
Slightly higher tyre pressures could then be employed to 
improve lateral rigidity. 


Progressive Action 


This seems to imply that the shock absorber needs to be 
more progressively sensitive to accelerations. Consider- 
ably more account needs to be taken of the time factor. 
When small obstacles such as ripple surface and cat’s-eyes 
are encountered, these should be absorbed more readily 
at lower accelerations than at high, and without making 
such large calls upon the tyre. 

In the matter of anti-roll and its effect upon steering, 
some suspension layouts are much more sensitive to tyre 
pressures than others. They all, however, appear to be 
unduly sensitive to rear suspension stiffness. When this is 
excessive, too much roll is taken at the rear tyres, thus 
upsetting the roll angle and introducing an oversteer 
that can be highly disconcerting on the straight, parti- 
cularly at the higher speeds. In such conditions, continual 
correction is necessary to keep the vehicle on a straight 
course. Further, such vehicles are particularly liable to 
skidding. 

A different set of problems arise with rear swing-axle 
layouts, and the foregoing notes, of course, refer to the 
more general independent front springing with orthodox 
rear axle. Much, however, remains to be done, but it is 
to be hoped that rather less than more will be expected of 
the tyre. 

In short, if progress is to be made, the shock absorber 
will have to be something more than a simple damper. 
It will be necessary to supply more of the suspension 
characteristics than any spring system, by its very nature, 
is able to provide. The tyre should be required to act 


G 








AUTOMOBILE 


FEBRUARY 1952 


ENGINEER 


merely as a first insulator. At present it is relied upon for 
too large a part and consequently all modern cars are 
super-sensitive to tyre pressures. It would seem that it is 
in the shifting of some of the burden that progress will 
probably lie. 


Jubilee Year 


OST inauspiciously, a complexity of problems 

besets the motor industry in this its jubilee year. 

The Society of Motor Manufacturers and 

Traders, formed in 1902, had to meet and 
overcome many obstacles in the early years of its existence 
but its record has been one of steady progress and develop- 
ment. To-day, the industry holds a prominent place in 
British economy and is our greatest exporter. Last year 
cars and commercial vehicles were coming off the pro- 
duction lines at the rate of 2,800 each working day, though 
that represented a reduction of almost six per cent from 
the figure for the previous year. Shortages in the supply 
of certain materials, notably steel, were beginning to 
affect production rates. Nevertheless, exports of cars, 
commercial vehicles, agricultural tractors, parts and 
accessories were maintained at the approximate total value 
of £293 million. 


Competitive Position 

In view of the country’s desperate need to increase 
exports, it is ironic that the industry is now subjected to 
rationing and reduction of supplies. Mounting costs of 
production, heavy taxation, the curb on capital investment, 
shortage of machine tools, and associated reasons all 
hamper the industry’s efforts and weaken its competitive 
position. The home market, limited last year to 110,000 
cars and 100,000 commercial vehicles, has been cut to 
60,000 in each category. 

Over all is the shadow of the vast rearmament programme. 
This will, of necessity, divert plant, tools, labour, materials 
and finance from normal production. To these difficulties 
must be added the impact of deflation policies on incomes 
and standards of living, both at home and abroad. The car- 
owning strata of the population is hardly likely to be 
extended; it may be reduced. Small wonder, then, that 
manufacturers are giving some thought to the miniature 
car or the economy car. High hopes have been expressed 
that the fully equipped miniature car may meet the needs 


of the situation and even tap a new strata of the population 
by virtue of its relatively economical running. Its first 
cost, however, would seem to be a handicap. 

Even in the highly sophisticated European countries, 
the true “economy” car appears to be slowly establishing 
itself. In some of the Asian and Pacific countries it would 
seem to be the only type that could be offered at a price 
the inhabitants could afford. The rapid reaction of the 
Japanese motor industry is an indication. At the termina- 
tion of hostilities, it had no hope of competing in world 
markets and was almost wholly occupied in replacing the 
neglected civilian needs of its own country. Then came 
the fillip of the war in Korea which, admittedly, “‘saved the 
situation”. Orders for thousands of vehicles were received, 
plants were renovated and expanded, and a minor boom 
followed. However, although production of standard-sized 
cars has been raised as a result of this re-equipment of 
plants, it is recognized that it cannot be maintained by 
domestic demand, and overseas competition cannot be 
contemplated in view of the high cost of materials. 
Accordingly, a remarkable development of so-called 
midget cars and three-wheelers has occurred. These small 
vehicles are popular in Japan and also in South-East Asian 
countries on account of their low initial price and low rate 
of fuel consumption. The production of three-wheelers, 
for example, has jumped from 3,827 in 1946 to 37,584 in 
1950. The Japanese, apparently, are beginning to tap a 
market we have hardly deigned to consider as yet. 


Future Outlook 


When the rearmament programme is completed, in two 
or three years’ time, supplies will be easier and production 
can again be raised. A brisk temporary demand, to cover 
replacements postponed during the lean years, can be 
foreseen. With ample material, labour and production 
facilities, this will soon be met and we must then expect 
fiercer competition in world markets. All manufacturing 
countries will be in a similar position, American production 
resources are enormous and some European countries have 
used American aid to build and equip completely up-to- 
date plants. 

British vehicles, no doubt, will stand on their quality, 
but price will be of paramount importance. We should be 
prepared to make a drive in new markets and for new 
potential customers. 
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THE DAIMLER REGENCY 


A 3-litre Chassis for a Six-seater Vehicle of Modern Style 


of the Daimler Regency have 

been to provide adequate com- 
fort for long journeys, and absolute 
mechanical reliability for at least 
50,000 miles before any question of 
overhaul arises. At the same time, its 
road-holding characteristics and per- 
formance enable fairly good average 
speeds to be maintained. The car is 
not outstanding as far as acceleration 
is concerned, but it has a relatively 
low fuel consumption for its size. 

To satisfy current demands, parti- 
cularly from overseas, several new 
features have been introduced into the 
layout of the Regency, as compared 
with that of the older Consort. One 
of these innovations is the modern 
styling which helps to provide ample 
width for seating three abreast. Fur- 
ther, improvement in the rear seat 
arrangement has been effected by 
moving the whole body forward some 
6 in. Not only has this measure taken 
the rear seats forward of the wheel- 
arches, but it has also increased the 
capacity of the luggage boot. The 
forward positioning of the body has, 
of necessity, involved moving the 
engine forward. This has increased 
the front overhang and, to balance this, 
the rear overhang has been similarly 
extended, resulting in further improve- 
ment in boot capacity. The engine is 
set at an angle of 5 deg so that only a 
small pressed steel cover is needed on 


Ts principal aims in the design 





SPECIFICATION 
ENGINE: Six cylinders. Bore and stroke 
3 inx 44 in. Swept volume 2,952 cm. 
Maximum b.h.p. 90 at 4,100 r.p.m. 
Maximum b.m.e.p. and torque 124 
Ibjin® and 148 Ib-ft at 1,600 r.p.m. 
Compression ratio 6:7:1. Four-bearing 
forged crankshaft. Push-rod operated 
overhead valves. Two carburettors S.U. 
type H4, horizontal. 

TRANSMISSION: Daimler fluid flywheel 
with epicyclic pre-selective gearbox. 
Ratios: top 1:1, third 1-56:1, second 
2°32:1, first 4:108:1, reverse 5°4:1. 
Hardy Spicer propeller shaft with centre 
bearing. 

REAR AXLE: Hypoid bevel. Ratio 4°3:1. 
FRONT SUSPENSION: Independent, coil 
spring, Girling type. 

REAR SUSPENSION: Semi-elliptic. 
SHOCK ABSORBERS Newton telescopic 
front and rear. 

STEERING: Marles cam-and-roller. 
BRAKES: Girling hydro-mechanical 12 in 
diameter « 24 in wide. 

TYRES: 6.50 « 16.00 

DIMENSIONS: Wheelbase 9 ft 6 in. 
Track, front 4 ft 8in, rear 4 ft 9 in. 
MATERIAL SPECIFICATION: Owing to 
the current supply position, specifica- 
tions quoted in the article are in many 
cases substitutes and are liable to 
further change. 





the floor over the gear box. Apart 
from this, by virtue of the incorpora- 
tion of a propeller shaft intermediate 
bearing and a hypoid rear axle, the 
floor is unobstructed. 

In order to seat three abreast, it 
has been necessary to increase the 


track, as compared with the Consort, 
from 4 ft 4 in front and rear to 4 ft 8 in 
front and 4 ft 9 in rear. Whilst the 
wheelbase has remained at 9 ft 6 in, 
the frame has had to be extended at 
the front and rear ends to accommodate 
the longer body. All these measures 
have inevitably increased the weight 
of the vehicle as well as its load- 
carrying capacity, and in consequence 
6.50 « 16.00 tyres have been specified 
and the engine capacity has been raised 
from 23 litres to 3 litres. 

Even with these increases, the engine 
might be regarded as small considering 
the weight and size of the car. How- 
ever, this choice of engine capacity 
was made deliberately with a view to 
obtaining an economical rate of fuel 
consumption. Figures for the weight 
of the vehicle are not given here, as no 
production car is available and it 
would be misleading to quote the 
weight of an experimental car. 


Engine 

The 6-cylinder engine has a bore and 
stroke of 3 in 4} in giving a swept 
volume of 2,952 cm*, and the com- 
pression ratio is 6-7 : 1. The maximum 
torque is 148 lb-ft at 1,600 r.p.m., 
corresponding to a maximum b.m.e.p. 
of 124 Ib/in®. This is a low speed at 
which to develop maximum torque, 
but it is a feature needed in order that 
full advantage may be taken of the 
fluid flywheel characteristics and to 
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get away briskly from a standing start. 
The peak power of 90 b.h.p. is devel- 
oped at 4,100 r.p.m. 

The general layout of the engine is 
fairly conventional. Externally, nearly 
all the auxiliaries are on the left. On 
this side the generator is mounted on 
top of a bracket bolted to the crankcase 
at the front and adjacent to the cylinder 
block. The starter motor is mounted 
on the same side, low down on the rear 
plate and the bell-housing flange, 
alongside the sump. Immediately 
above this, and bolted to the crankcase, 
is the full-flow oil filter, inclined so 
that the lower part of its casing clears 
the front end of the starter. On the 
crankcase above the fitler is the contact 
breaker and distributor. The dia- 
phragm-type fuel pump, with its 
integral bowl-filter, is positioned 
approximately at the centre of the 
crankcase wall. Above the fuel pump, 
on the side of the cylinder block but 
below the sparking plugs, is bolted the 
ignition coil. 

The other side of the engine is clear 
except for the two S.U. horizontal 
carburettors and the inlet and exhaust 
manifolds. At the front, the usual 
triangulated V-belt drive from the 
crankshaft is used for the fan and 
coolant pump at the top of the block 
and for the generator. At the rear, 
the Daimler fluid flywheel and change- 
speed box are incorporated instead of 
the more widely used flywheel, clutch 
and gearbox arrangement. 

The cast-iron cylinder block and 
crankcase incorporates cooling pas- 
sages around each of the six cylinders. 
These are well spaced to facilitate 
core-making and casting, the minimum 
passage width between them being 
yz in. Dry liners of Hepworth and 
Grandage Vacrit, or Brico Brivadium, 
are pressed into the cylinder bores, 
the interference fit being their only 
location. They are machined with a 
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single point tool and are hone- 
finished. The: crankcase webs sup- 
porting the four crankshaft bearings 
also carry the four bearings for the 
camshaft situated on the left-hand side. 
A Walker’s Gascoid washer is used 
to make an oiltight joint on each side 
of the front engine-plate which carries 
the usual inclined sandwich-rubber 
engine mountings. Oil leaks due to 
malalignment of the front face of the 
sump and crankcase are avoided by 
dowel-locating these two components. 
The rear end of the crankcase and 
sump is completely enclosed, so that 
the rear engine-plate serves only to 
support and close the bell housing. 
The crankcase walls extend down to 
the level of the crankshaft centre line, 
and adequate ribbing supports the 
four main journal bearing webs. 
Bearing caps of semi-steel 786 Grade 2, 
are located by En 8 Q dowels, and 
secured by En 16 R set-bolts locked 
by tab washers. Vandervell D2 
Bimetal bearings with S.A.E. 1010 
steel backs are fitted. Projections 


pressed out at the abutting faces on 
each half of the shells engage in 
slots in the cap and bearing housing to 
provide for locating in the usual 
manner. All the journals are 2} in 
diameter, the bearing lengths being : 
1} in front, 2 in rear, and 1} in for the 
two intermediate ones. 

Weights formed integrally on the 
webs of the forged crankshaft give 
both static and dynamic balance. 
Semicircular Vandervell D2 Bimetal 
thrust washers are fitted, one each side 
of the front bearing cap. The inner 
one bears against the crank web, and 
the outer one against an En 15 R 
thrust ring on the 1} in diameter front 
extension of the crankshaft. With this 
simple arrangement two half-washers 
are used instead of the more usual 
four, and only the bearing caps have 
to be machined to house them. 
Furthermore, they are self-locating 
against the bearing housings. 

At the rear of the crankshaft an 
integral thrower ring and a felt seal 
are the only oil retaining devices. 
Behind these is a flange for the fluid 
flywheel. At the front of the crank- 
shaft, the extension carries, in addition 
to the thrust ring already mentioned, 
an En 15 R sprocket for the three- 
row timing chain, and the En 8 Q 
fan-belt pulley. The whole assembly 
is pulled up against the shoulder at 
the front main bearing by the front 
nut incorporating the starting dogs and 
locked by a tab washer. Two Woodruff 
keys furnish the drive. The rearward- 
extending boss on the fan-belt pulley 
forms the bearing surface for the lip- 
type oil seal housed in the pressed 
steel timing cover. To the front of the 
fan-belt pulley a Metalastik torsional 
vibration damper is dowelled and 
bolted. Rubber is sandwiched between 
its inertia ring and the pressed steel 
hub, the junction being made by a 
rubber-to-metal bond. 


Manifolds and carburettors are on the right of the engine, while auxiliaries are on the left 





The H-section 
connecting rods 
of En 15 R havea 
centre-to-centre 
length of 8 in. 
Their big ends 
are split at an 
angle of 52 deg 
to the horizontal 
so that the rods 
may be removed 
through the liner 
bores. Set-bolts 
of En 25 “T, 
locked by tab 
washers, secure 
the caps. Loca- 
tion is by means 
of short dowel 
tubes, of En 8 Q, 
around the bolts 
at the abutting 
faces of the caps 
and rods. Van- 
dervell D2 Bimetal big-end bearing 
shells are fitted, having an effective 
length of 1,4 in on 2} in diameter 
crank pins. They are located in the 
same manner as the main journal 
bearing shells. At the small end, an 
En 25 T pinch-bolt secures and locates 
the { in diameter TS 14, carburized 
gudgeon pin. 

Wellworthy 52 alloy pistons are 
employed. Heat-flow from the crown 


to the skirt is partially restricted by 
horizontal slots, on each side of the 
piston, just below the scraper ring. 
On the side opposite the thrust face, 
a split in the skirt, inclined slightly 
from the vertical, joins one of the 
horizontal slots at its centre to allow 


for expansion. Vertical drillings in 
the piston bosses assist the lubrication 
of the gudgeon pin bearings. Three 
Wellworthy compression rings and 
one scraper ring, all of heat-treated 
D.T.D. 485, are fitted. The compres- 
sion rings are 0-0625 in wide x 0-1185 
in radial thickness, and the slotted 
scraper ring is 0-1875 in wide « 0-1105 
in radial thickness. 

An unusually sturdy SB 230-2, Key- 
ston brand camshaft, | 43 in diameter, is 
carried in four Vandervell white-metal 
lined thin wall bearings pressed in 
bosses in the crankcase webs. All 
the bearings are 2 in diameter, the 
respective lengths being: rear 12 in, 
centre pair {3 in, and front 1 jj, in. 
Had a lighter camshaft been fitted, the 
good lift-characteristics obtained from 
careful design of the non-surge céim 
profiles, would have been nullified by 


undue deflection. The trailing flank of 


the cam differs from the more complex 
leading flank in that it is of simple 
harmonic design. 

At the rear, the usual Welch plug 
is used to blank off the outer end of 
the bearing. Hydraulic locking, on 
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Crankcase walls extend only to the level of the crankshaft axis 


assembly, is prevented by an eccentri- 
cally positioned longitudinal drilling 
that communicates between the rear 
end face of the shaft and the forward 
face of the shoulder forming the rear 
bearing. Ona | in diameter extension 
at the front an En 15 R half-speed 
wheel, driven by a Woodruff key, is 
secured by a split-pinned, slotted nut 
and thick washer. Clamped between 
the rear of the timing wheel boss and a 
shoulder on the shaft is a steel thrust 
washer. End location of the camshaft 
is effected by a plate around the 
shoulder between this washer and the 
front bearing. The assembly com- 
prising the camshaft, half-speed wheel, 
thrust washer, and locating plate, is 
fitted to the crankcase to which the 
locating plate is then secured by four 
set-bolts and spring washers, a box 
spanner being passed through holes 
in the half-speed wheel to tighten the 
set-bolts. 

At the centre of the camshaft is the 
fuel pump drive eccentric, while the 
skew gear, driving the oil pump and 
ignition distributor, is formed inte- 
grally with the camshaft between 
numbers 3 and 4 bearings. The gear 
with which it meshes, made of Hol- 
royd’s Spuncast Holfos bronze grade 
J.H. 17 or B.S.S. 2 B 8, is keyed on 
the upper end of the gear pump drive 
spindle which is inclined in a trans- 
verse plane at an angle of about 12 deg 
from the vertical. In the upper face 
of the gear boss is a slot to receive the 
tongued end of the driving sleeve 
pinned to the spindle of the contact 
breaker and distributor. The lower 
face of the gear boss bears on a har- 
dened En 32 A steel thrust washer, 
supported on the flange of a bush of 
N.P.C. sintered, high duty bronze, 
mounted, flange uppermost, in a boss 
on the crankcase wall. In this bush 


FEBRUARY 1952 


runs the upper 
end of the oil 
pump _ driving 
spindle which is 
additionally sup- 
ported, at its 
lower end, in the 
cast iron pump 
casing. 

The sides of 
the 1 in diameter 
piston-type tap- 
pets made of 
chilled cast iron, 
are drilled near 
the base to allow 
oil that runs down 
the push rods to 
drain away to the 
sump. They are 
carried in bosses 
in the crankcase. 
Access to them is 
gained by remov- 
inga pressed steel tappet cover secured 
to the side of the block by six set- 
screws. An oil-tight joint is ensured 
by the use of a cork washer. 

Tubular pushrods of A4 0-33 per 
cent carbon steel are employed. Cyan- 
ide hardened En 32 A ball and cup- 
ends are inserted at their lower, and 
upper extremities respectively, the 
effective length of the assembly being 
12in. Inthe En 32 A rockers, screwed 
ball-ends fitted with locknuts seat in 
the cup ends of the push rods, and 
provide for tappet clearance adjustment 
in the usual manner. At the other 
ends of the rockers, cyanide hardened 
pads bear on the valve stems, and at 
the centre of each rocker a carburized 
bore forms the bearing surface. 

Pedestal bearings between each pair 
of rockers carry the hollow rocker 
spindle, 43 in diameter x # in thick, 
made of carburized En 32 A. Two 
tab-washered studs and nuts secure 
each bearing cap and pedestal on the 
cylinder head. Around the spindle, 
compression springs with end thrust 
washers are provided between the 
rockers, constraining them to bear 
against their pedestals. The front 
and rear rockers are each constrained 
by a Belleville spring between two 
plain steel washers secured by a split- 
pin through the shaft. Thimbles 
made of normalized A3 steel are 
pressed in the ends of the spindle to 
retain the lubricating oil. 

The inlet valves are of Jessops H3, 
hardened steel, and they seat on faces 
cut in the cylinder head. On the other 
hand, the exhaust valves are of 
Jessops H29, XB steel, used in 
conjunction with Brimochrome, Dura- 
chrome, or Wellworthy Valmet seats 
pressed into the cylinder head. Al- 
though the XB valve steel, unlike the 
austenitic steels, has a comparatively 
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low coefficient of expansion, it is still 
considered necessary to taper the valve 
stems towards the head for a distance 
of about | in inside the guide. The 
principal dimensions are: inlet valve 
head diameter | ;; in, throat diameter 
1 4 in, stem diameter 3 in, lift $ in; 
exhaust valve head diameter 13 in, 
throat diameter 1) in, stem diameter 
2 in, lift 44 in. 

Valve springs of 1} in outside 
diameter are employed, thus keeping 
down the overall height of the engine. 
They are held by Bul-lock split 
cotters, and at their base they bear 
upon pressed steel washers held in 
position under flanges formed on the 
top of the pressed-in cast iron guides. 
In the exhaust port, little obstruction 
to the gas flow is offered by the guide, 
the lower end of which is almost flush 
with the port wall. This arrangement 
has resulted in the incorporation of 
maximum cooling area around the 
guide in the cylinder head. The inlet 
guide, on the other hand, extends into 
the larger diameter inlet port, a 
distance of about § in. Both guides 
are 2} in long, and are set at an angle 
of about 10 deg from the vertical in 
transverse planes. The tappet clear- 
ances, with the engine warm, are 
0-013 in at the valve, but in practice 
it is found that there is very little 
difference between the hot and cold 
clearances. A ramp is incorporated 
on the leading portion of the cam 
profile to take up the clearance quietly. 
There is a 36 deg overlap in the valve 
timing which is: inlet opens 13 deg 
before T.D.C. and closes 56 deg 
after B.D.C., exhaust opens 46 deg 
before B.D.C. and closes 23 deg 
after T.D.C. 

The cast iron cylinder head is deep 
enough to provide room for very 


Arrangement of valve rockers. The cover bolts screw into special holding-down nuts on 
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Slots and pressed-in thimbles direct coolant around the sparking plug bosses and valve 
seats respectively 


generous cooling passages, particularly 
around the valve ports and sparking 
plug bosses. These bosses are well 
recessed so that the upper ends of the 
screened plugs, set at an angle of about 
35 deg to the horizontal, do not project 
out beyond the jacket wall of the cylin- 
der head. Coolant is directed on to 
the valve seats by thimble-shaped jets 
pressed into the lower face of the head. 
Ducts immediately below the sparking 
plug bosses ensure that they are 
adequately cooled. From the pump 
mounted high on the front end of the 
cylinder block, the coolant is circulated 
around the upper part of the cylinder 
walls, through these jets and ducts 
into the head, and thence out past the 
thermostatic valve in its D.T.D. 424 
housing. An incidental thermo-syphon 
circulation furnishes all the cooling 
needed at the lower part of the 
cylinder walls. 

Seventeen En 54, cadmium-plated 
studs and nuts are used, in conjunction 
with a copper and asbestos gasket, to 
make the cylinder head joint. When 
the head is pulled down the distortion, 
which invariably occurs in any design, 
is no more than 0-0001 in. The 


the pedestals 


pressed steel rocker cover is held down 
by four bolts screwed into long nuts 
on studs in the front, centre pair, and 
rear rocker pedestals. Pressed-steel 
stiffeners are spot-welded to the cover 
at these four points, but are visible in 
the illustration only at the front two. 
An oil-tight joint is made at the cylin- 
der head with a laminated cork washer. 
This, together with rubber, sand- 
wiched between dished washers under 
the four holding-down nuts and the 
rocker cover, is intended to form a 
resilient and, at the same time, damped 
mounting to locate the rocker cover 
and reduce noise. There is a press-on 
type oil filler cap in an adaptor on top 
of the cover at the centre. 

A water pump of the normal 
impeller type is bolted to the front of 
the cylinder block. It is driven by a 
No. 5 construction, fabric-reinforced 
rubber, 35 deg V-belt made by the 
British Tyre and Rubber Co. Ltd. 
The cast iron pump-rotor, pressed on 
to an En 56 B spindle, has tapped 
holes for an extractor in its rear end. 
At the front of the rotor boss, a spring- 
loaded seal, made by the Morgan 
Crucible Co. Ltd., is housed in the 
cast iron pump-casing, and carries a 
moulded-in carbon-ring that bears 
against the rotor. 

A forward extension of the pump 
body carries the spindle in two sealed 
ball-bearings. They are spaced by a 
% in distance piece and lubricated 
through a grease nipple. The outer 
race of the front bearing is located 
between a flange in the casing at the 
rear, and a circlip, also in the casing, 
at the front. The inner races are 
clamped between the fan-belt pulley 
at the front end, and a flange on the 
shaft just forward of the water seal at 
the rear. Between this flange and the 
rear bearing is clamped a steel thrower 
ring. It works in a drainage space to 
prevent water leaking into the bearing 
The whole assembly is pulled up by a 
slotted and split-pinned nut at the front 
end of the spindle, the drive being 
furnished by a Woodruff key. On the 
front of the semi-steel 786 Grade 2, 
or Meehanite process B pulley, four 
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bolts secure a two-piece, four-bladed, 
pressed steel fan. 

The manifolding is somewhat un- 
usual. In the first place, separate 
porting is used throughout in view of 
the rather large valve overlap period 
Secondly, in order to minimize move- 
ment, due to expansion at the junction 
with the cylinder head, the cast iron 
exhaust manifold is in two pieces 
As a result, it has been necessary to 
incorporate a Y-junction lower down 
in the exhaust pipe. A third unusual 
feature is that instead of the more 
commonly used hot spot, the D.T.D 
424 inlet manifold is water-jacketed 
along its entire length. In fact, the 
whole of the by-pass circuit from the 
thermostat passes along the upper 
passage and back through the lower 
one. It is stated that in view of the 
large mass flow of water through this 
jacket, a considerable amount of heat 
can be taken from the water even when 
the engine is cold, to supply the latent 
heat of vaporization needed to assist 
carburation and distribution. Another 
claim made for this system is that when 
the engine is hot the water jacket 
screens the manifold from exhaust 
radiation. 

Two S.U. horizontal carburettors, 
supplied with fuel from an AC hand- 
primed, mechanical fuel pump, are 
employed. A balance pipe connects 
both float chambers to the air intake, 
so that in the event of a choked air 
filter the additional depression will 
not increase fuel consumption. Un- 
even running due to aeration of the 
fuel under low pressure conditions at 
each jet orifice, is prevented by an 
interconnecting pipe between it and 
the float chamber. The cylinders of 
the carburettor are vented to the air 














Pre-selective epicyclic gearbox 


intake to prevent, as far as possible, 
the entry of dust which might cause the 
pistons to stick. There is a short 
breather pipe between the rocker 
cover and the AC air cleaner and 
silencer. For export, an additional 
oil-bath air cleaner is fitted. 

The D.T.D.424 cast aluminium 
sump, of 12} pints capacity, is restric- 
ted at its forward end to clear the front 
suspension cross member. This has 
made it necessary to incorporate a 
blister at the rear to maintain the 
capacity. A drain plug is situated in 
the lowest position on the side so that, 
as far as possible, sludge will not be 
left behind when the oil is drawn off. 
Another plug is screwed into the 
bottom of the sump and locked by 
peening. It is flush fitting so that it 
will not cause damage if subjected to a 
glancing blow when moving over rough 
terrain. This plug is fitted below the 
pump inlet so that the engine may be 
bench-tested after assembly with an 
external oil circuit incorporating a 
centrifuge oil filter to remove swarf 
and impurities. Furthermore, in 
conjunction with the shroud on the 
pump inlet, it helps to ensure that any 
sludge or other foreign matter in the 
oil is not re-circulated through the 
lubricating system. 

Oil is drawn from the sump by a 
gear-type pump, and passed to the 
gallery through a Tecalemit full-flow 
oil filter fitted with the usual by-pass 
safety device. A _ relief valve is 
incorporated in the oil gallery and 
maintains pressure at about 40 Ib/in*, 
and an electric oil pressure gauge is 
fitted on top of the filter casting. From 
the gallery, drilled in the crankcase 
wall, oil passes through drillings in the 
crankcase webs to an annular groove 





around each of the four main journals. 
Two holes are provided in each half- 
bearing shell to pass oil to the working 
surfaces as well as to drillings in the 
crankshaft serving the connecting rod 
big ends. Ducts from each main 
bearing supply the four camshaft 
bearings. From the front duct, a 
passage carries oil forward to a thimble- 
fitting with three drilled jets. It 
extends over the crankshaft timing 
chain sprocket on to which a drip feed 
is supplied. Another passage from the 
front duct carries oil to the thrust faces 
at the front end of the camshaft. At 
the rear bearing, two radial drillings 
communicate with each other, at the 
axis of the camshaft, from two narrow 
chordwise flats on its periphery. The 
drillings are set at such an angle that 
as the shaft rotates, they intermittently 
establish communication between the 
oil feed and an external pipe to lubri- 
cate the rockers. A longitudinally 
disposed flat helps to spread the oil 
over the bearing surface to ensure 
adequate distribution in spite of the 
fact that oil is drawn off intermittently. 
The external pipe carries the oil to 
drillings in the cylinder head and rear 
rocker pedestal communicating with 
the hollow rocker shaft. From there 
it is transferred through holes in the 
shaft to annular grooves around each 
rocker bearing. 

A Lucas 12-volt coil-ignition system 
is employed. The contact breaker and 
distributor unit has a centrifugal-and- 
vacuum operated automatic advance 
and retard mechanism with a built-in 
micrometer adjustment. Timing is 
effected with the aid of marks on the 
flywheel which are visible through an 
aperture in the top of the bell housing. 
Lodge CB14 sparking plugs are fitted. 
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Fluid flywheel 

The coupling consists of two main 
elements, the outer being the flywheel 
casing and driving member, is bolted 
to a flange on the crankshaft, while 
the other is the driven member 
splined to the gearbox mainshaft. 
Around the forged En 3 A casing is a 
pressed-on starter ring-gear. Grub- 
screws inserted with their longitudinal 
axes parallel to the axis of the ring at 
its peripheral junction with the outer 
member, furnish additional location. 
Spigoted and bolted to the rear of 
this outer member is the cast 195-60 
aluminium alloy driving member, 
the joint being sealed with sodium 
silicate. 

In a 1{ in diameter bore at the 
centre of the driving member is a 
2B8 bronze, flanged bush. This 
carries the hub, on the flanged front 
end of which is registered and bolted 
the D.T.D.428 driven member. Bear- 
ing on the outer periphery at the rear 
end of this hub is a Gaco seal housed 
in the driving member. A compara- 
tively new feature on Daimler car 
chassis is the Sinclair disc-baffle 
positioned between the driven and 
driving member. At low r.p.m. the 
circulating oil impinges on this baffle 
which, apart from interrupting the 
circulation, deflects it out of the 
vortex chambers through ducts, not 
shown in the illustration, into the main 
flywheel casing. When the speed is 
increased, centrifugal force takes 
charge, and causes oil to flow again 
into the vortex chambers. At the same 
time it causes the vortices to move 
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outwards and clear of the baffle, which 
then ceases to have any appreciable 
effect on the performance of the 
coupling. In this way, the 13 in 
diameter coupling, which is large 
enough to transmit maximum torque, 
can be employed; whilst transmission 
drag, associated with large diameter 
couplings at idling speeds, is almost 
completely eliminated. 

In each of the vortex chambers 
there are two guide vanes. By this 
arrangement adequate directional con- 
trol over the flow-vortices is main- 
tained. At the same time the mass 
flow is less restricted than would be 
the case if these vanes were extended 
towards the axis of rotation of the 
members, to form a larger number of 
separate chambers. For convenience, 
two filler plugs are fitted on the rear 
of the driving member, either one of 
which may be used when topping up 
through a hole in the top of the 
bell housing. 


Gearbox 

Only a summary of the principles 
of operation of the gearbox is given 
here, as it is to be the subject for a 
full description in a later issue. The 
principal ‘part of the Daimler change- 
speed unit is the running gear. This 
consists of four simple epicyclic trains, 
interconnected to provide various 
combinations for the different speeds. 
The appropriate combination is 
brought into operation by brake bands 
which furnish the reaction, at the 
annulus in the case of reverse, first and 
second speeds, and at the sun wheel 


for the third speed. Top gear, on 
the other hand, is engaged by a clutch 
which locks the whole system together 
to provide a direct drive. The gear 
ratios are: top 1:1, third 1-56:1, 
second 2°32:1, first 4-108:1, 
reverse 5-4: 1. 

Each brake band is anchored in 
such a manner that the torque reac- 
tions are equal and opposite. Further- 
more, the closing loads used to apply 
the brakes are also balanced. Thus, 
the gear trains and the mainshaft 
are relieved of any asymmetric 
loading. 

A bus-bar, extending the whole 
length of the epicyclic gear and clutch 
assembly, operates through a series 
of struts and toggles to apply the 
closing load to contract the brake bands 
on their drums and also to engage the 
clutch for the top speed. Wear of the 
brake linings is automatically com- 
pensated for, as it occurs, by a screw 
mechanism that shortens the length of 
the closing tie-rod. The strut, appro- 
priate to the speed selected, is brought 
into contact’ with the bus-bar by a 
striker lever actuated by a camshaft. 
To control the camshaft position there 
is a selector lever on the steering 
column. Its motion is transmitted, 


through a system of bell-crank levers 
and rods, to a cross shaft situated in 
the box and geared to the camshaft. 


Back axle 
The drive is taken to the back axle 
by a 2 in diameter Hardy Spicer 
propeller shaft with needle roller 
bearings at the universal joints. A 


Hypoid bevel rear axle with four-pinion differential 
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Details: (above) swivel pin and 
(below) outer bearing of lower 
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Hardy Spicer intermediate 
bearing is flexibly mounted 
on the cruciform frame 
bracing member. Immedi- 
ately to the rear of this 
bearing is the sliding joint. 
The axle is of the three- 
quarter-floating type. It 
has an En 3 A, or Rubery 
Owen 10-15 per cent carbon 
steel, banjo casing formed 
integrally with the 3 in 
outside diameter axle tubes. 
To the outer ends of these 
tubes, which have a wall 
thickness of in, are 
butt-welded the wheel hub 
supports. A flange on these 
members carries the brake 
back plate. A malleable iron 
nose piece is dowel-located 
and bolted to the casing, 
and the pressed steel rear cover is 
welded on. There is a filler plug and 
dipstick in the nose piece, and a drain 
plug in the bottom of the casing. 
A four-pinion differential is employed 
in conjunction with a hypoid bevel 
drive to give a ratio of 4:3:1. All 
the differential gears, pinions, and 
bearings are mounted on the nose piece. 

Two taper roller bearings carry an 
overhung drive-pinion forged in 


En 39 B integrally with its spindle. 
A passage in the nose piece carries the 


lubricating oil, splashed off the crown 
wheel, to a space between the bearings 
through which it must pass to drain 
back to the lower part of the casing. 
End positioning of the pinion is 
effected at the front bearing, the inner 
race of which is clamped between a 
distance washer bearing against a 
small flange on the shaft and the 
internally-splined boss of the universal 
joint flange. The pre-load of the two 
bearings is governed by shims in front 
of the outer race of the rear bearing, 
the whole assembly being pulled up by 
a slotted and split-pinned nut and 
thick washer on the front end of the 
spindle. The lip-type Super oil seal 
bears on the outer periphery of the 
boss of the universal joint flange. 
The En 36 crown wheel, 8? in 
diameter, has a tooth width of 14 in. 
Eight tab-washered { in_ setbolts 
secure it to the differential cage. This 
is split vertically on the plane through 
the axes of the differential pinions. 
The halves are spigoted together and 
secured by eight tab-washered ; in 
setbolts, spaced one on each side of 
each arm of the 3865 0-3 per cent 
carbon steel spider. There are phos- 
phor bronze thrust washers between 
the outer spherical faces of the En 33 
differential pinions and the cage. 
The bosses of the two En 33 differential 
gears are carried in the cage, the 
thrust being taken by a flat phosphor 
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A rubber-mounted, vertical connecting link allows for differential 
movement between the anti-roll bar and front suspension 


bronze washer around each boss. 

Taper roller thrust bearings in a 
rearward extension of the nose piece 
carry, in their inner races, the differen- 
tial cage. On assembly, the first 
adjustment is the bearing pre-load. 
It is effected by means of malleable 
cast iron ring nuts screwing up against 
the outer races in the nose piece. 
Then, lateral adjustment for position 
is made by loosening on one side and 
tightening an equal amount on the 
other side. Finally, a tab, secured to 
the nose piece by a setscrew, is used 
to lock the ring nuts, and the whole 
assembly is bolted to the banjo casing. 

The inner end of each En 17 U 
half shaft is splined into its differential 
gear. On the outer end, an upset 
flange drives the road wheel and carries 
the BS 786 Grade 2 brake drum 
together with an En 8 Q housing for 
the single-row ball bearing. This is 
lubricated through a grease nipple on 
the flange. The inner race is held 
against a shoulder on the wheel 
support member by a nut locked by a 
circlip. At the inner end of the 
bearing-housing a Perfect oil seal is 
fitted. On the housing around the 
seal there is a lip forming a thrower 
ring to ensure that the oil, if any does 
leak past the seal, will be flung into a 
space between an oil retaining plate 
and the brake plate support flange in 
which a drain hole is provided. 


Rear suspension 

A 2 in wide semi-elliptic leaf spring 
with a rate of 135 Ib in is employed. 
All the leaves are of plain rectangular 
section. Four of them are 3% in thick, 
and the other five are ; in thick. 
With the spring flat, its effective 
length is 46 in. The deflection under 
static load is 7 in, and the maximum 
deflection is 10} in. Compensation 
for weight transference, when braking, 
is effectively catered for by the front 


suspension, so the axle is 
positioned at the centre of 
the spring which is mounted 
horizontally. 

Trunnion mountings 
overhung from the side of 
the frame carry the forged 
spring shackles, the spring 
centre line being offset 2} in 
from the outer face of the 
chassis side member. The 
trunnion pins are fitted at 
their outer ends with phos- 
phor bronze bushes for 
the shackles, lubricated by 
the central automatic system. 
On the inner end of each 
pin, a slotted and _ split- 
pinned nut pulls it into a 
taper-ended tube welded in 
the side frame, so that it 
may easily be replaced when 
worn or damaged. The spring eye at 
the front end is carried on a bushed 
bolt in the body-mounting outrigger. 

The Newton telescopic shock ab- 
sorbers are of particularly sturdy 
design to incorporate the bump and 
rebound stops. Additional support at 
the full bump position is afforded by 
rubber stops under the frame side 
members. The shock absorbers are 
mounted vertically, the rubber-bushed 
ring-fitting on the lower end being 
on a bolt in an extension of the spring 
pad on the axle. At the upper end, a 
standard rubber sandwich fitting is 
carried by a bracket welded to the 
outer face of the frame side members. 


Front suspension 

The layout of the front suspension 
is somewhat unusual, although it is 
by no means new. The wheel stub 
axle is carried on a swivel pin that is 
mounted in a pedestal bolted to the 
front end of a radius arm which, at its 
rear end, pivots on a pin in an overhung 
bracket on the side of the frame. 
Thus, the reaction at the pivot, due 
to brake torque, tends to lift the front 
of the car. The length of the radius 
arm is so arranged that this tendency 
counteracts the nose-down effect of 
weight transference when braking. 

A { in outside diameter tube, 
welded in position through the frame 
side member, carries the En 16 R ? in 
diameter pivot bolt with its slotted and 
split-pinned nut. The outer end of the 
bolt is supported in a 10 S.W.G. 
bracket welded to the side of the frame. 
Clamped between this bracket and the 
tube in the frame, is the centre tube 
of a Metalastik rubber bearing, the 
outer tube of which is pressed in a tube 
welded in the end of the radius arm. 

This radius arm is formed of a 
10 S.W.G. top-hat section with a 
10 S.W.G. closing plate on its outer 
face to box it in. In plan it is bent to 
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clear the wheel at full lock. To rein- 
force it at the bend a 10 S.W.G. patch 
plate of U-section is welded on the 
top-hat section member. 

In place of the usual wishbone 
links there is, at the top, a single 
forged En 8 Q transverse rod 8, in 
long with, at its outer extremity, a 
screwed-on En 2 D fork-end. At 
the bottom there is a single 10 S.W.G. 
pressed steel transverse link 204% in 
long, of En 2 B, carrying the lower 
end of the spring and of the shock 
absorber. These two links take the 
side loads, and the differential loads 
due to the offset of the wheel centre 
line from the outer bearings. Pressed 
into the inner ends of both links are 
Metalastik rubber bearings carried in 
10 S.W.G. lugs on the frame by } in 
diameter En 16 R bolts with Simmonds 
locknuts. There is only a very slight 
rotary movement between the screwed- 
on fork end and the rod of the upper 
link, but it has been found necessary 
to lubricate it through a grease nipple. 
It carries a synthetic rubber seal at its 
inner end to keep out dust. 

A 6 in outside diameter helical 
spring gives the system a periodicity of 
62:1 c/min. It seats on rubber, of 
80 Shore hardness, around a flanged 
hole in the flat upper face of the lower 
transverse link. It is located at its 
upper end around a boss on a ring 
in a 13 S.W.G. cup-shaped steel 
pressing welded to the top of the frame 
which, as can be seen from the illustra- 
tion, is divided at this point. Secured 
to the ring by four bolts passing 
through the cup-pressing is a } in 

thick steel cap, drilled at its centre to 
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Replaceable spindle for forged spring shackle 


take the standard sandwich rubber end- 
fitting at the top of the Newton 
telescopic shock absorber. This is 
positioned with its axis coincident with 
that of the spring, and incorporates 
bump and rebound stops. The lower 
end of the shock absorber has the 
usual rubber-bushed ring-type end 
fitting carried between distance tubes 
on a 3 in diameter bolt through the 
lower transverse link. 

Four bolts secure the forged En 15 R 
swivel pedestal to the front end of the 
radius arm. At its upper and lower 
extremities are the outer bearings of 
the transverse links. The upper 
one is a Metalastik rubber bearing, 
similar to those used at the inner 
bearings, on a } in diameter bolt. 
The lower one, on the other hand, is a 
spherical bearing giving a positive 
location to this point which, as can be 
seen from the illustration, is closely 
related to the steering geometry. 
Passing through the outer end of the 
lower transverse link is a 3 in diameter 
En 16 U bolt. This carries the En 32 B 
ball between two distance tubes. The 


Three-quarter front view of chassis 
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phosphor bronze spherical seating is 
divided vertically into halves. These 
are held in place by an end plate 
secured by four bolts on each side of 
the cylindrical housing in the pedestal. 
Synthetic rubber seals keep our foreign 
matter. The bearing is lubricated by 
the central automatic system, lubricant 
passing along the drilled axis of the 
bolt and thence through radial drillings 
at its centre to an annular groove around 
its periphery. From here it passes 
through radial drillings to the spherical 
bearing surfaces. 

The En 33 swivel pin is carried in 
the pedestal, and is located by a cotter 
pin. It is at an angle of 9 deg from the 
vertical in a transverse plane and has a 
castor angle of 1 deg 30 min. The 
wheel camber angle is also 1 dez 30 min 
and the toe-in } in. Hardencd steel 
bushes at the top and bottom ends of 
the swivel pin carry the knuckle 
joints formed integrally with the 
En 15 R stub axle. Vertical bearing 
loads are taken by an En 32 A thrust 
disc carried in a cap nut screwed into 
the lower face of the knuckle. This 
disc bears against a 2 in diameter 
insert, of the same material, in the 
lower end of the swivel pin. An 
arrangement such as this is an advan- 
tage in a fairly heavy car, as it gives 
rise to a comparatively frictionless 
swivel action. Lubrication is again 
effected by the automatic system 
through longitudinal and radial dril- 
lings in the pin. A Langite cork 
washer under a pressed steel retainer 
furnishes a seal at the top, and the 
joint between the lower knuckle and 
the pedestal is sealed by a similar 
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Effective bracing supports the cranked frame side members 


retainer and felt washer. 

A } in thick lug, welded on the front 
end of each radius arm, carries an 
En 8 Q drop spindle for the { in 
diameter anti-roll bar made of En 45, 
B.H.N. 364-444. Hemispherical rub- 
ber bushes, between pressed steel 
retainers on the spindle, bear each side 
of the lug in a part-spherical seating 
welded into a hole in its end. The 
lower retainer abuts a shoulder on the 
spindle, and the upper one is pulled 
down by a Simmonds nut on the top 
end of the spindle. A similar arrange- 
ment of hemispherical rubber bushes 
and retainers is used on the lower end 
on each side of the flattened end of the 
anti-roll bar. This rubber-bushed 
drop spindle assembly is necessary to 
cater for differential movement 
between the anti-roll bar and the 
suspension. The bar itself is cranked 
forward and then passes transversely 
across the vehicle, being supported 
in rubber bearings bolted to the under- 
side of the frame side members. 

Two taper roller bearings carry the 
wheel hub on the stub axle, on the 
outer end of which is an adjusting nut 


used to apply the correct running 
clearance. It pulls up against the 
inner race of the outer bearing, the 
outer race of which bears against a 
flange in the hub. Thence the load 
passes through a shoulder in the inner 
end of the hub to the outer race of the 
inner bearing, which is positioned over 
the centre of the area of wheel contact 
with the ground. The inner race bears 
against a distance ring which positions 
it ; in from the shoulder at the 
steering knuckle. The distance ring 
has a radius on its inner face to clear a 
large fillet at the junction of the stub 
axle with the knuckle. Carried on the 
shouldered outer periphery of this 
ring is a felt seal, bearing against the 
inner periphery of the hub. Around 
this is an oil thrower lip that works in 
conjunction with an oil retaining plate 
in the same manner as at the rear 
wheel. Keyed to the outer, threaded 
end of the stub axle is a locking plate 
carrying a loose peg which engages in 
a drilled hole in the adjusting nut to 
lock it. Thus, the hub nut can be 
tightened and locked by a tab washer 
without disturbing the clearance set- 





Underside of frame front end, showing suspension attachment points 


ting. The wheels and the brakes are 
standard components. 


Steering 

A Marles cam-and-roller steering 
gear is fitted, having a ratio of 13-75 : 1. 
The 18 in diameter wheel, splined on 
the top end of the column is adjustable. 
At the lower end, the steering box is 
bracketed to the side frame, just 
forward of the engine mounting. 
The drop arm is connected, by a rod 
fitted with adjustable fork ends, to the 
front end of a steering lever. The 
fulcrum point of this lever is approxi- 
mately 92 in to the rear, on a bracket 
on the frame front cross member at 
the centre. Approximately 6% in 
from the fulcrum, a ball joint on each 
side of the rear end of the lever carries 
the adjustable steering rods. These 
are attached at their other ends, by 
means of the usual rubber-shrouded 
ball-joints, to trailing steering levers 
forged integrally with the steering 
pedestal. This arrangement, elimina- 
ting the track rod, is made possible by 
the unusually long lower front suspen- 
sion links. The axes of the inner 
bearings of these pass through the 
centres of the ball joints on the lever 
when in the neutral steering position. 
All steering joints are lubricated by 
the central automatic system. 


Frame 

At the front end of the frame, one 
substantial cross member, curved in 
plan to clear the engine, carries the 
front suspension. In front of this a 
2} in diameter cross tube supports 
the radiator. At the rear, two 1} in 
diameter tubes, one in front and one 
behind the rear axle, brace the side 
members. These are of box section 
4} in wide = 12 in deep, built up of 
two channel sections in such a manner 
that the top and bottom faces of the 
box, carrying the tensile and compres- 
sive bending loads, are of double 
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thickness. On the Regency the frame 
side members are carried over the 
rear axle to give more ground clearance 
than in the Consort. 

The usual channel section X-frame 
braces the centre of the structure and 
eight outrigger brackets support the 
body. A two-bolt attachment is used 
at each of the front pair of brackets. 
Two more pairs of attachment points 
are provided. One is on brackets 
welded to the inner face of each side 
member over the axle, adjacent to the 
shock absorber, and another is formed 
by a direct bolt attachment to the top 
of the frame side members at the 
extreme rear. The centre of the floor 
is supported on four mounting 
brackets on the X-frame. Balata 
packing is used on top of the brackets, 
and rubber is placed underneath, the 
whole arrangement reducing noise and 
vibration. All members, except the 
10 S.W.G. front cross member, are 
of 12 S.W.G. The cross tubes are 
made of A2A-4 and all other members 
are of En 2 B. 

The construction at the front end 
of the frame side members is worthy 
of note. On each side, the outer 
channel section sweeps around the 
suspension spring, returning to the 
inner section behind it. Still further 
to the rear, where the pedals are 
carried, the outer channel is cranked 
out and then continued straight 
through to the rear. The inner 
channel extends straight back from the 
point where the outer one parts 
company with it, until it joins the 
front part of the X-frame. This 
arrangement provides a continuous 
structure to carry the spring and shock 
absorber loads while, at the same time, 
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it gives the necessary support at each 
point, where the frame side members 
are cranked. Between the X-frame and 
the side members, about 12 in to the 
rear of their front junction, is a 
channel section cross member. Aft 
of this, another channel-section mem- 
ber extends to the rear to complete the 
box section of the side frame. For- 
ward of this, a closing plate is welded 
to the outer channel section. 

A top-hat section forms the front 
cross member. Welded into it, to 
complete the box section, is a channel 
with its flanges turned downwards 
which, in conjunction with the sides 
of the top-hat section, furnishes 
support for the lugs that are welded in 
the channel to carry the lower trans- 
verse links of the suspension. The 
two front engine-mounting brackets 
are welded at the junction between the 
front face of the cross member with 
each frame side member. Two rear 
engine mounting brackets are provided 
on the X-frame, adjacent to the 
point where it is joined by the rear- 
ward extensions of the side frame inner 
channels. 


Other features 

The Daimler automatic chassis 
lubrication system is used for all 
points that would normally require a 
grease gun, except for one on the front 
end of each of the upper transverse 
links of the front suspension, one on 
each rear wheel hub, and one on the 
water pump. The system is operated 
by a small expansion chamber mounted 
adjacent to the Y-junction of the 
exhaust pipe. Non-return valves are 
positioned in the chamber so that, as 
the engine warms up, the oil is 
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expanded and forced through the 
distributing pipes. Then, as the en- 
gine cools and the oil remaining in 
the chamber contracts, it is auto- 
matically replenished from a reservoir 
mounted in an accessible position high 
up on the dash. 

Girling hydro-mechanical brakes of 
the two-leading shoe type are em- 
ployed. They have 12 in diameter 
drums and a total friction lining area 
of 202 in?. The foot pedal, of course, 
controls all four brakes, the front ones 
being hydraulically operated and the 
rear ones mechanically operated. A 
pistol-grip hand control is provided 
for the rear brakes. These are 
actuated by a straight rod extending 
from front to rear under the body 
floor on the right-hand side. At the 
rear, the usual drop link, mounted 
about 7} in aft of the spring eye on 
the inner face of the side frame, carries 
the rod. A Girling swinging link 
compensator is carried on the axle tube. 

Lucas 12-volt equipment is used for 
the electrical system, which includes 
the usual compensated voltage control. 
The battery, of 64 amp-hr capacity, 
is situated under the rear seat cushion 
where it is readily accessible. Head 
lamps and fog lamps are built into the 
front of the wings, and separate parking 
lamps are blended into each crown line. 
At the rear, central number-plate 
illumination is used, together with a 
reversing lamp. In each rear wing 
there are combined tail lamps and 
stop lamps of the cheese-dish type. 
Inside the car, the usual dash illumina- 
tion and indicator lamps, including 
those for trafficators, are fitted, as well 
as a roof light. Dual windscreen 
wipers are electrically driven. 
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Forthcoming Meetings of the Automobile Division 


The following meetings will be held 
during February : — 


BIRMINGHAM CENTRE 


Tuesday, 26th February, 6.45 p.m. 
Annual General Meeting followed by 
Ordinary General Meeting in the fFames 
Watt Memorial Institute, York House, 
Great Charles Street. Address by the 
Chairman of the Automobile Division, 
C. B. Dicksee, M.I.Mech.E., entitled: 
“ Experiences During Twenty Years of 
Oil Engine Development.” 


NORTH-EASTERN CENTRE 


Wednesday, 20th February, 7.30 p.m. 
Annual General Meeting followed by 
Ordinary General Meeting in the Univer- 
sity Chemistry Lecture Theatre, Leeds. 
Address by the Chairman of the Auto- 
mobile Division, C. Dicksee, 


M.1.Mech.E., entitled: “ Experienc ces Dur- 
ing Twenty Years of Oil Engine 
Development.” 


NORTH-WESTERN CENTRE 

Wednesday 27th February, 7.15 p.m. 
Annual General Meeting followed by 
Film Display in the Engineers’ Club, 
Albert Square, Manchester. 
SCOTTISH CENTRE 

Monday, 18th February, 7.30 p.m. 
Annual General Meeting followed by 
Ordinary General Meeting in the Institute 
of Engineers and Shipbuilders, 39, Elm- 
bank Crescent, Glasgow. Paper: “ The 
Diesel and Its Fuel,’ by S. Wightman, 
M.1.Mech.E. 


WESTERN CENTRE 


Thursday 28th February, 6.45 p.m. 
Annual General Meeting in the Royal 
Hotel, Bristol. 


The following meetings will be held 
during March: — 


LONDON 
Tuesday, 11th March, 5.30 p.m. 


General Meeting at Storey’s Gate, St. 
James’s Park, S.W.1. Paper: “ Shock 
Absorbers,” by 7. W. Kinchin and C. R. 
Stock. 
COVENTRY CENTRE 

Tuesday, 4th March, 7.15 p.m. Annual 
General Meeting followed by Ordinary 
General Meeting in the Craven Arms 
Hotel, High Street. Paper: “ The Design 
and Development of Very Large Road 
Haulage Vehicles,’ by C. E. Burton, 
M.1.Mech.E. 
DERBY CENTRE 

Monday, 17th March, 7.0 p.m. Annual 
Meeting followed by General Meeting in 
the Midland Hotel, Derby. Centre Chair- 
man’s Address by Mr. A. A. Rubbra, 
B.Sc., M.I.Mech.E. 
WESTERN CENTRE 

Thursday, 13th March, 6.45 p.m. 
General Meeting in the Royal Hotel, 
Bristol. Paper: “Shock Absorbers,” by 
J}. W. Kinchin and C. R. Stock. 
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ELECTROLYTIC POLISHING 


A Process for Treating Stainless Steels and Irons 


S an alternative to the use of 
mechanical means for polishing 


stainless steels and stainless irons, 
The Galibier Engineering Co. Ltd., 
Bourne Mill, Farnham, Surrey, employ 
the Electropol process. This is an 
electrolytic process in which chemical 
action smooths the metal surface by 
wearing away the “high spots’. The 
action is obtained by placing the 
components to be polished in a solution 
through which an electric current is 
passed. The chemical constituents of 
the solution are broken up into ions by 
the passage of the current. 
these ions impinge upon and attack 
the surface to be treated in such a 
manner that the “high spots’ are 
preferentially dissolved. The treatment 
continues until the required degree of 
surface smoothness and brightness is 
obtained. 

In effect, the Electropol process may 
be regarded as the opposite of electro- 
deposition. That is to say, instead of 
the work forming a cathode on which 
metal from the anode is deposited, in 
the Electropol process the work is the 
anode and when the current is passed, 
metal is removed from the outer surface 
of the work. 

Electrolytic polishing of stainless 
steels and stainless irons is not a new 
process, but it is only comparatively 
recently that it has been developed to a 
stage that makes its use commercially 
practicable. Originally there were 
several drawbacks. High current den- 
sities were necessary, the electrolytes 
were dear and the solutions unstable 
while the necessary plant was compli- 
cated and expensive and of low working 
capacity. Because of these factors the 
cost of polishing was high, and in addi- 
tion, the results were not consistent 
because of the unstable solutions 
With the Electropol process, relatively 
low current densities are employed and 
the solution, which is completely stable, 
is prepared from cheap and readily 
available chemicals. Consequently,.the 
cost of polishing is low and the results 
uniformly good. In point of fact, the 
polishing cost is much lower than is 


HE reduced wear of rings and 

cylinders obtained by the use of 
chromium plated top rings is attributed 
by E. W. Portmann, writing in A.7.Z., 
September 1951, to (1) The increased 
resistance to abrasive wear resulting 
from the greater hardness of chromium, 
700-1,000 B.H.N. against 230-280 
B.H.N. for cast iron. (2) The con- 
siderably smaller sensitivity of chro- 
mium to corrosion caused by combus- 
tion products. (3) Less frictional heat, 
since the coefficient of friction of 


Some of 


incurred for mechanical polishing, even 
for articles of shape particularly suited 
to the process. 





Comparison of electrolytic and 
mm h ry 1 liehi 


Because of their toughness, stainless 
steels are difficult to polish by mech- 
anical methods. For example, there is 
a tendency to generate localized high 
temperatures that can have a deleterious 
effect on the metal. Furthermore, if 
mechanical polishing is employed, there 
is a danger of distortion that may 
cause trouble since buckled sheet and 
strip are difficult to work. Mechanical 
polishing also tends to distort and 
de-nature the metal surface, thus 
decreasing its chemical resistance. In 
addition, particles of abrasive may 
become embedded in the surface and 
later give rise to “‘pit’’ corrosion; and 
since the polishing operation tends to 
flatten the “high spots” and drag 
them over the “valleys”, sub-surface 
cavities may be formed. 

Polishing by the Electropol process 
completely eliminates any danger of 
localized high temperatures and of work 
distortion, even on articles made of 
thin gauge material. It can also be 
carried out at the end of the manufac- 
turing cycle so that there is no danger 
of damage to the surface during opera- 
tions subsequent to the polishing. It 
can be applied to components which 
because of their form could not be 
polished mechanically. In_ contra- 
distinction to a mechanically polished 
surface, one that is electrolytically 
polished is completely homogeneous 
with the body of the metal and the 
surface is biologically and chemically 
clean. During the process the metal 
receives a certain amount of anodic 
passivation that increases the resistance 
to corrosion. 

The amount of metal to be removed 
to produce a polished surface by the 
Electropol process is usually in the 
order of from 0-0005 to 0-0015 in. 
This is much less than the amount 
generally removed when mechanical 
polishing is employed. 





chromium is smaller than that of cast 
iron. In further explanation of the 
reduced bore wear it is pointed out that 
the hard layer takes up no abraded 
particles as do unchromed fire rings. 

Any abraded particles, moreover, are 
reduced by the plated ring to a very 
fine size and rendered less harmful. 

In spark-ignition engines, a chromium 
layer 0-07-0-09 mm thick reduces ring 
wear to half or one-third and cylinder 
wear to as little as a quarter. With 
diesel engines, sleeve wear on the aver- 


Applications 

The field for application is very 
wide and finished components from 
many different industries have been 
treated on a commercial scale. In the 
automobile industry, trafficator arms, 
radiator and bonnet mouldings and 
windscreen wiper parts are some of the 
components that have been treated in 
very large quantities, Apart from its 
use for polishing finished components, 
the process has several other interesting 
uses. 

Surface stresses in metal can be 
relieved by the electrolytic action of 
this process. As a result, there are 
applications in which the Electropol 
process can be used instead of normal 
heat treatment to anneal work-hardened 
material. Where it can be used, anneal- 
ing costs can be very greatly reduced 
since the necessity for a bright annealing 
furnace is obviated. It has shown 
remarkable results in inter-stage anneal- 
ing between press operations. For 
example, in the production of a certain 
pressed component from a circular 
blank, the rejection rate was over 75 
per cent. owing to radial splitting that 
occurred at the second press operation. 
Treatment by the Electropol process 
between operations reduced the rejec- 
tions to less than 5 per cent. This 
suggests that the treatment might be 
very advantageous before a deep 
drawing operation. 

Electrolytic action can also be used 
for de-burring and radiusing the profile 
of holes. It is particularly useful in 
this respect when the burr is thrown 
up inside the component and is there- 
fore difficult to remove by mechanical 
means. The Electropol process has 
also been used for correcting shafts 
that have been produced slightly over- 
size. Normally, such a shaft would be 
mounted in a lathe or plain grinder and 
then carefully machined to the correct 
size. In many cases the excess metal 
can be removed much more cheaply 
by the Electropol process. The metal 
is removed uniformly to leave a 
perfectly circular shaft with a satis- 
factory bearing surface. 


Chromium Plated Piston Rings 


age is about halved, and ring wear may 
be appreciably reduced. 

Wear rate of the rings has proved 
better with hard sleeves especially when 
these have a martensitic structure. In 
diesel engines, the rate of wear of the 
chromium layer, 0:015-0:020 mm per 
10,000 km, is higher. The thickness of 
the plate on the ring is hence increased 
to 0:10-0:15 mm, which gives a sleeve 
life of 200,000km and ring life of 
80,000-100,000 km according to driving 
conditions. (M.J.R.A. Abstract No. 5604) 
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TRACTOR 


A Survey of the Production Methods for the New Fordson 


new in all respects has recently 

been developed by the Ford 
Motor Co. Ltd., Dagenham. It is 
designated the Fordson Major, and is 
now in production. The power unit 
may be either a petrol, diesel, or 
vaporizing oil engine. For economy 
both in manufacture and servicing, the 
three types of engines have been 
designed to have as many common 
parts as possible. For example, the 
cylinder block, the crankshaft and the 
connecting rods are common for all 
three types. The cylinder head, on 
the other hand, must be designed 
specifically for one type of engine. 

A complete re-tooling has been 
carried out for the production of the 
new tractors. In addition, the whole 
tractor division has been reorganized 
so that as far as machining, assembly 
and testing functions are concerned, it 
is now a self-contained unit. Although 
in planning the machining operations, 
it has not been considered advisable 
to employ complex multi-station 
transfer machines, such as are used in 
the production of Consul and Zephyr 
cylinder blocks, there are many 
interesting features in the 
tractor machining lines. 


A TRACTOR that is completely 


Cylinder block machining 

A common cylinder block 
is employed for all three 
engines. It is designed to 
incorporate easily removable 
wet cylinder liners. The 
machining line is laid out so 
that the blocks pass from left 
to right from start to finish 
of the operation sequence. 
Transfer from one machine 
to the next is effected along 
a roller conveyor at 34 in 
from floor level. Except for 
two drum mills, all the 
machines in the line have a 
loading height that allows the 
work to be pushed straight 
into position. 

The first machining opera- 
tion is carried out on a 
special Sundstrand milling 
machine on which four loca- 
tion spots are milled on the 
head face. Loading into this 
machine is effected with the 
head face uppermost and the 
front end leading. These 
location spots are important 
inasmuch as they govern the 
machining of the sump face 
at the next operation. To 
ensure they are correctly 
positioned, the fixture on the 
Sundstrand machine is 
designed to give location at 
eight points on the rough 
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casting, two on the water jacket side, 
four on the inner edge of the crank- 
case and two on top of the crankcase 
flange at the water jacket side. A 
cutting speed of 250 ft per minute is 
employed. 

During transfer from the Sund- 
strand machine to the second machin- 
ing operation, the block is passed 
through a Ford turn-over unit, in 
which it is turned through 180 deg to 
bring the sump face uppermost. An 
Ingersoll six-spindle drum mill is 
used for the second machining opera- 
tion. This machine is illustrated in 
Fig. 1. The casting is first loaded into 
a fixture on the left-hand side of the 
machine with location taken from the 
four location spots on the head face. 
In this position the sump face is 
rough, semi-finish, and finish milled. 
For the roughing cut two cutters are 
used, one 10 in diameter, having 26 
blades anu the other 12 in diameter 
having 30 blades. For the finishing 
cut a 20 in diameter cutter with 42 
blades is employed. The respective 
cutting speeds are: roughing, 176 ft per 
minute, semi-finishing, 176 ft per 
minute, and finishing, 228 ft per minute. 


Fig. 1. Six-spindle Ingersoll drum mill for machining the sump and 
head faces of the Fordson Major cylinder block 


MANUFACTURE 


Major 


When the drum has completed its 
revolution, the casting is unloaded and 
re-loaded into the fixture at the right- 
hand side of the fixture. Location is 
taken from the sump face, and at this 
setting, roughing and finishing cuts are 
taken across the head face. The first 
two spindles carry 9 in diameter 
cutters each with 20 blades for rough- 
ing cuts, while the third spindle used 
for finishing carries a 12 in diameter 
cutter having 24 blades. The finish- 
ing cut actually leaves 0-015/0-020 in 
of stock to be removed at a 
much later operation in the machining 
sequence. The cutting speeds are: 
roughing, 85 ft per minute, semi- 
finishing, 85 ft per minute, and 
finishing 225 ft per minute. This 
Ingersoll drum mill carries five 
fixtures at each side. Each of these 
fixtures has its own independent 
hydraulic clamping system. 

As it leaves the Ingersoll drum mill, 
the block has two accurate surfaces, 
the head face and the sump face, for 
height location. Accurate longitudinal 
and transverse location points are 
provided by the next operation, which 
is carried out on a special four-spindle 
inverted drilling machine of 
Ford design. The casting is 
loaded into the fixture with 
the head face uppermost and 
the front end to the right. 
The casting rests on the 
sump face, while longitudinal 
location is taken from 
extreme points in the water 
jacket, and transverse loca- 
tion from two spots on the 
water jacket side. At this 
setting, two holes are drilled 
and reamed in the sump 
face. These holes are used 
as location points for practi- 
cally all the subsequent 
operations. 

When the casting has been 
located in the fixture, 
hydraulic clamps are applied 
and the work cycle is 
initiated by push button. Two 
drill heads advance from 
below the work, two holes are 
drilled and the heads retract. 
The work fixture, which is 
carried on two large circular 
rails, is then automatically 
shuttled to the right to bring 
the drilled holes below two 
other drill heads in which 
reamers are mounted. The 
reaming heads advance, the 
holes are reamed, the heads 
retract, the fixture shuttles 
back to the starting position 
and the clamps are released, 
and the casting is ready for 
the next operation. 


H 








A four-spindle Inger- 
soll drum mill is used for 
the next operation. It 
has six work fixtures on 
the drum. The casting 
is loaded with the front 
end to the right, and with 
location taken from the 
sump face and the two 
reamed holes in_ the 
sump face. At this 
setting the front end of 
the block is milled from 
the right-hand side of 
the machine and the rear 
end from the left-hand 
side. A roughing and 
finishing _ cutter are 
mounted at each erd. 
At the front end, rough- 
ing is effected by a 9 in 
diameter x 22 teeth 
cutter and finished by a 
9} in diameter cutter 
with 20 teeth. The 
cutting speeds are: 
roughing, 105 ft per 
minute, and finishing, 
150 ft per minute. For 
machining the rear end, 
the roughing cutter is 12 
in diameter and has 30 
teeth and the finishing 
cutter is 12 in diameter 
and has 24 teeth. The 
cutting speeds are the 
same. On this Ingersoll 
drum mill the casting is 
clamped manually, 
whereas on all other machines 
throughout the line hydraulic clamping 
is employed. 

A Baush four-spindle, heavy-duty 
cylinder borer is used for the next 
operation. On this machine the top 
and bottom bores for the cylinder 
liners are rough bored and the top 
bore is also counterbored. There is 
very heavy stock removal at this 
operation which leaves 0-050/0-060 in 
of stock to be removed from the bores 
and 0-015/0-020 in to be removed from 
the depth of the counterbore at later 
operations. 

From the cylinder borer, 
the casting is transferred to 
the first of the many Arch- 
dale machires in this lire. 
It may be observed that 
these Arckdale machines 
have been specially built up 
from standard units for use 
on these tractor cylirder 
blocks. Many interesting 
features are incorporated in 
the work fixtures. The first 
Archdale machine is a two- 
way machine with two 
horizontal heads. The cast- 
ing is loaded in to the 
machine with the head face 
uppermost and the rear 
end to the right, and loca- 
tion is taken trom the sump 
face and the two reamed 
holes. In the left hand 
head of this machine there 
are two spindles, one carry- 


Fig. 2. 


Fig. 3 
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Archdale two-way horizontal and vertical borer for roughing half- 
bearing bores and core drilling the distributor and oil pump bores 


ing a core drill for rough drilling three 
cam bores from the front end and the 
other carrying a core drill for drilling 
right through the auxiliary drive bore. 
For machining from the rear end of the 
casting, the right-hand head carries 
three spindles. One carries a core 
drill for rough drilling two cam bores, 
one a tool for rough boring the 
starter bore, and the third a tool for 
machining a radius in the flywheel 
housing flange. As all these tools 
have heavy duty to perform, live snout 
spindles are fitted. All the bores 
dealt with at this operation are 


The tooling for rough boring the main bearing half-bores 
on the Archdale machine illustrated in Fig. 2. The block is 
pushed into the fixture at conveyor height, and the fixture 
and block are then automatically lowered into the working 


position 
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machined to leave 4 in 
to be removed from the 
diameters at later opera- 
tions. 

Another Archdale 
machine, a special two- 
way horizontal and 
vertical borer, shown in 
Figs. 2 and 3, is used for 
the next operation. On 
this machine the main 
bearing half bores are 
rough machined from the 
horizontal head to leave 
0-06 in to be removed 
from the diameter at 
later operations, and 
from the vertical head 
the distributor and oil 
pump bores are core 
drilled. The casting is 
loaded into the work 
fixture with the head 
face uppermost and the 
rear end to the right. It 
is loaded at a height that 
clears the cutters for 
machining the main 
bearing half bores. When 
the block is correctly 
located in the fixture and 
the clamps have been 
applied, the fixture is 
automatically lowered to 
bring the work into the 
machining position. The 
horizontal head _ then 
advances, the bearings 
are machined, the head 
retracts and the fixture is raised to the 
unloading position. A 

Milling operations are then carried 
out on two Kearney and Trecker 
travelling-head ‘milling machines. 
Each of these machines incorporates a 
transfer bar. The first of these 
machines, of which the control panel 
and the loading end are shown in Fig. 
4, has two heads, one on each side of 
the transfer bar. Each head has one 
spindle. The starter pad is milled 
from one side and the water pump pad 
from the other. A 154 in diameter 
x32 teeth cutter at a» cutting speed 
of 275 ft per minute is used 
on the starter pad, and a 
5 in diameter x10 teeth 
cutter at a cutting speed of 
260 ft per minute on the 
water pump pad. A block 
is pushed into position 
beneath the bridge piece, 
see Fig. 4, on which the 
control panel is mounted 
and a completely automatic 
cycle is initiated by means 
of a push button. The cycle 
is:—the work is carried into 
position by the transfer bar, 
locating dowels register in 
the reamed holes in the 
sump face, the clamps are 
applied hydraulically, the 
heads travel past the work 
and return to the starting 
position, and the clamps are 
released. On the initiation of 
the next cycle, the casting is 
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carried forward by the transfer bar 
towards the next machine. It comes to 
rest beneath another bridge piece that 
incorporates a ratchet device arranged 
to prevent any danger that the return 
stroke of the transfer bar might carry 
the casting back to the machining 
position. 

The second Kearney and Trecker 
machine is tooled to mill the push rod 
cover face and adjacent location pads, 
the distributor pad, location pads 
on the edge of the sump face 
flange, and a rear engine mounting 
pad on the valve side of the block. 
There are a 3 in diameter cutter with 
8 teeth, a 5 in diameter cutter with 10 
teeth and a 6 in diameter cutter with 
12 teeth. The respective cutting speeds 
are 310, 260 and 310 ft per minute. 

A Sundstrand special rise-and-fall 
milling machine, see Fig. 5, is used at 
the next operation. Once again the cast- 
ing is loaded into the machine with 
the head face uppermost and the rear 
end leading. A rise-and-fall machine 
is used at this operation because a 
flange on the casting prevents the use 
of an ordinary travelling-head machine. 
There are two milling heads, one on 
each side of the work fixture. The front 
head carries a 33 in diameter cutter 
with 8 teeth for milling a rear engine 
mounting pad on the water jacket side 
at 225 ft per minute cutting speed, 
while the rear head carries two 4 in 
diameter cutters for milling the oil filter 
and fuel pump pads. The cutters are 
retracted to clear the work on the 
return stroke. 

Another Sundstrand _rise-and-fall 
milling machine is employed at the 
next operation. The tooling on this 
machine is shown in Fig. 6. In all, 12 
cutters are used, and at one setting the 
inner face of the front main bearing is 
milled, the other four main bearings 
are straddled milled to width, and an 
oil groove is milled in each main bore. 
Two arbors are used for mounting the 
cutters, and each arbor is independently 
driven, one: from the right-hand end 
and the other from the left-hand end. 
The work is pushed on to the work 
carrier and when the cycle is started 
it is automatically lowered and fed in 
to the cutters and then automatically 
retracted. 

An Archdale two-way horizontal 
boring machine, see Fig. 7, is used at 
the next stage. Once again the work is 
loaded into the machine with the head 
face uppermost and the rear end lead- 
ing. There are three live snout type 
spindles in the left-hand head of the 
machine. They carry cutters for 
counterboring the cam _ bore, the 
auxiliary drive bore and the water 
pump bore. As with all other counter- 
boring operations on the Archdale 
machines, the feed mechanism makes 
provision for a predetermined dwell at 
the end of the feed stroke. There is 
only one spindle in the right-hand head. 
It carries a boring bar on which four 
cutters art mounted, two for rough 
machining the exhaust mounting seats 
and two for rough machining the 
injector pump mounting seats. In each 
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Fig. 4. Control panel and loading station for Kearney and Trecker travelling-head milling 
machine, with single-stage transfer bar 


case 9-015 in of stock is left for removal 
at later operations. The right-hand 
head is arranged for draw-cut feed. 
From the fourth machining opera- 
tion, that is, from milling the front and 
rear ends on the Ingersoll four-spindle 
drum milling machine, up to this stage, 
the casting at every operation has been 
loaded with the head face uppermost 
and the rear end leading. For the next 
operation, the block must be turned 
round 180 deg to bring the front end 
to the leading position and through 
90 deg on the longitudinal axis to bring 
the water jacket side uppermost. In this 
position it is loaded into a Kearney 
and Trecker special horizontal milling 
machine in which the main bearing 


Fig. 5. 


locks are rough milled to leave an 
allowance on depth and width for 
removal at a subsequent broaching 
operation. 

Before any further machining is 
carried out, the casting is loaded on to 
a special carrier, see Figs. 8 and 9, on 
which it remains for several operations. 
This use of a carrier plate has been 
adopted to simplify the drilling and 
similar operations that have to be 
carried out on the sump and 
head faces and the front and rear 
ends. It is, of course, desirable to 
deal with as many holes as possible 
at each setting. This entails the use 
of two or three, generally three, 
multi- spindle heads simultaneously. 


Special Sundstrand rise-and-fall milling machine 
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Fig. 6. Tooling for machining bearing widths and milling oil-hole grooves on a Sundstrand 
milling machine with a rise-and-fall head 


From every point of view, horizontal 
head machines are to be preferred for 
this type of operation. However, the 
use of such machines appeared to have 
one drawback, the difficulty of loading 
the block into the work fixture with 
the head and sump faces in the vertical 
plane and the difficulty of transfer 
between the machines. This difficulty 
has been eliminated by the use of these 
special carriers. 


It must be stressed that the carrier 

not a jig plate that gives accurate 
location. It merely allows the work to 
be handled easily between machines 
ind to be loaded easily into an approxi- 
mately correct position in the work 
fixture. The casting is loaded on to the 
carrier in the position shown in Fig. 9. 
For loading into the work fixture there 
is a short length of independent roller 
conveyor at each machine station. This 
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is mounted on slide rails running at 
rignt angles to the roller track so that 
the carrier and work can easily be 
pushed into the loading position. A 
tixed guide rail on one side of the work 
fixture and a spring-loaded guide rail 
on the other contact the sump and head 
faces to guide the block as it is pushed 
into the machine. 

A positive stop at the back of the 
fixture gives approximate transverse 
location. When the casting has been 
brought into the approximate position, 
the dowel pins for registering in the 
reamed holes in the sump face are 
advanced. The carrier plate holds the 
casting at such a height that the tapered 
end of each pin enters the appropriate 
hole, and as the pins advance they lift 
the casting some 0-015 in to bring it 
to the correct location. An interesting 
method has been employed to allow the 
casting to be lifted easily on the dowel 
pins. The block weighs some 180 lb 
hut it is carried on spring-loaded 
plungers in the carrier. The springs 
are so loaded that the dowel pins have 
to raise only a weight of 10 lb. At the 
end of the work cycle, the dowel pins 
are retracted and spring-loaded, and 
positive injectors move the block suffi- 
ciently to allow it to fall gently back 
on to the carrier. 

For the first three operations after 
the casting is loaded on to the carrier, 
combined Baush and Archdale 
machines are used. The company had 
a number of Baush driving units that 
were not required for other work, and 
multi-spindle drilling heads have been 
fitted to them by James Archdale and 
Co. Ltd. At the first of these machines 
the work is loaded with the sump face 
leading, so that the rear end and the 
sump and head faces are brought into 
position. From the head at the rear of 
the machine, 12 tapping holes are 
drilled, while from the right-hand head 
25 holes are drilled in the sump face 
and 10 tapping holes for the main 
bearing studs are also drilled. From the 


Fig. 7. Archdale two-way horizontal borer for roughing the exhauster and injector mounting seats, and counterboring cam bores 
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Fig. 8. Carrier plate for Fordson Major cylinder block 


left-hand head 14 tapping holes are 
drilled in the head face, the tachometer 
drive bore is core drilled and a small 
hole is drilled in the bottom of this 
bore. 

The same loading position is em- 
ployed at the next machine. On this 
machine nine holes in the rear end are 
countersunk, three are reamed and the 
drilling of an oil gallery is continued to 
a depth of 11 in. At the same time 24 
tapping holes in the sump face and 
the 10 holes for the main bearing studs 
are countersunk, and one hole is drilled 
adjacent to the distributor drive bore 
from the right-hand head, while eight 
tapping holes are drilled in the head 
face from the left-hand head. 

Before the next operation the carrier, 
and with it the block, is turned through 
180 deg so that the front end of the 
casting comes into position for drilling 
from the rear of the machine. In all, 
25 tools are mounted in the rear head 
for operation on the front end of the 
block. There are two combination tools 
for drilling and countersinking, 22 drills 
for tapping holes and one for drilling 
the oil gallery hole part way. At the 
same time 21 holes in the head face are 
countersunk ready for tapping and two 
holes are drilled and countersunk from 
the right-hand head. Five milling heads 
are mounted on the left-hand head, see 
Fig. 10. One cutter is mounted on each 
attachment for milling a location slot 
in each main bearing half bore. These 
milling heads are independently adjust- 
able up and down to compensate for 
cutter wear. 

From this stage on, all drilling and 
similar operations are performed on 
machines of Archdale design and 
manufacture. For the next operation 
an Archdale 3-way horizontal machine 
is used. This machine is shown in Fig. 
11. A 24-spindle reciprocating head is 
mounted at the rear. It countersinks 22 
holes in the front end, drills one 4 in 
hole and continues the drilling of the 
oil gallery until it breaks through into 
the oil gallery hole drilled from the 
rear end of the block. A reciprocating 
head is also fitted at the left. This is a 
five-spindle angular head for drilling 
four oil holes from the main bearing 
half bores into the cam bores and one 
deep oil hole through No. 4 cam bore. 


Fig. 10, Three-way machine with Baush driving units and Archdale heads. Five milling 
attachments are fitted to one head 


Fig. 11. Archdale three-way drilling machine With reciprocating angular head for drilling 
deep oil holes 
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Fig. 16. Ex-cell-O two-spindle borer with the cylinder block on 


the swivelling fixture 


One fairly deep hole is drilled in the 
head face from the right-hand head 
which is a cam-feed unit. 

Another special Archdale three-way 
horizontal, multi-spindle drilling 
machine, illustrated in Fig. 12, is used 
for the next operation. On this machine 
the rear head is a cam-feed unit, the 
right-hand head a reciprocating unit, 
and the left-hand head a cam-feed unit 
for drilling upwards at an angle 
approaching the vertical. A_ single 
deep oil hole is drilled part way in the 
front end of the block from the rear 
head, while another oil hole is drilled 
through from the head face to the cam 
bore from the right-hand head. The 
left-hand head is used for drilling four 
oil holes from the main bearing half 
bores to the oil gallery hole. The block 
is then transferred to an Archdale two- 
way, horizontal drilling machine. On 
this machine a reciprocating head is 
fitted at the rear. It is used for drilling 
an oil hole to depth from the front of 
the block. The other head, at the right, 
spot faces an oil hole in the head face 
and reams and spot faces the tacho- 
meter drive bore. This completes the 
operations for which the casting is 
mounted on the carrier. 

At the next operation, carried out on 
the Archdale three-way machine illus- 
trated in Fig. 13, the block is located 
on the sump face with the valve side 
leading. This brings the front end and 
the valve and water jacket sides into 
the machining position. The rear head 
is a cam feed unit that carries a boring 
bar with two tool bits for semi-finishing 
two diameters of the auxiliary drive 
bore. This operation leaves 0-015 in 
in the diameter for finish machining 
later. The right-hand head which oper- 
ates on the valve side of the block is of 
the reciprocating type. From this head, 
two deep holes are drilled, one an oil 
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feed hole and the other the governor 
rod hole; 14 holes are also drilled from 
the right-hand head. In the water jacket 
side of the casting, 9 holes are drilled 
from the left-hand head. 

An excellent example of the manner 
in which James Archdale and Co. Ltd. 
construct machines for special purposes 
from standard units is given at the next 
operation. This is a three-way machine. 
It is illustrated in Fig. 14. Once again 
the loading is such that the front end 
of the block is machined from the rear 
head, and the valve and water jacket 
sides from the right- and left-hand 
heads respectively. Only light duty is 


Fig.17. Thecylinder block in the boring position on the machine 
6 


shown in Fig. 1 


required from the right-hand head 
which has to drill two holes and 
counterbore one in the valve side of 
the block. For this, a light reciprocating 
type head, without the reciprocating 
mechanism, is used. A full reciprocating 
type head is fitted at the left for 
counterboring one hole and drilling a 
deep oil feed hole. A standard single 
spindle head is fitted at the rear. It 
carries a special out-feed recessing tool 
for grooving and chamfering the auxi- 
liary drive bore. The tool holder can 
be seen in Fig. 14. Out-feed becomes 
operative when a stop on the spindle 
contacts the face of the cylinder block. 


Fig. 18. The cylinder block in the initial position on an Ex-cell-O machine for line boring 
main bearing and cam bores 








Fig. 19. 


For the next operation, which is also 
carried out on an Archdale three-way 
horizontal multi-spindle drilling 
machine, location is again taken from 
the sump face and the two reamed 
holes but the block is turned to have 
the water jacket side leading. The 
single spindle rear head is a cam feed 
unit with a single spindle carrying a 
boring bar with two tool bits for finish 
machining the starter motor bore 
From the right-hand head, one hole is 
reamed, one hole and two bosses are 
spot faced, four holes are drilled and 
four countersunk in the water jacket 
side, while from the left-hand head six 
holes are countersunk, five are counter- 
bored, five are drilled and bosses are 
formed and spot-faced into the distri 
butor wall. The fixture used for this 
operation incorporates hydraulically- 
operated moving bush plates for the 
operations on the water jacket and 
valve sides of the block. These bush 
plates are moved clear to allow the 
block to be loaded into the fixture. 
Then, when the clamps are attached 
and the work cycle initiated, they are 
automatically brought into position 
and after the heads have retracted they 
are automatically moved clear to allow 
the fixture to be unloaded and re- 
loaded. 

To complete the drilling and asso- 
ciated operations on the head and sump 
faces, the ends and the sides of the 
block, the casting is transferred to yet 
another three-way Archdale machine 
Fig. 15, with the valve side leading. In 
this machine three step drills in the 
rear head drill and countersink three 
holes in the starter pad. This head is 
a cam feed unit with a long extension 
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m the left-hand head four holes in 
the rear engine mounting pad are 
ountersunk in the water jacket side, 
vhile from the right-hand head one 

le is drilled in the oil filter pad, four 

r engine mounting holes are counter- 

and the counterbore of the 
governor rod hole is reamed in the 
valve side. 

All the necessary tapping on the head 
und sump faces, the front and rear end 
faces, and the valve and water jacket 
sides is completed in three successive 
operations on W.F. and John Barnes 
multi-tapping machines. On the first of 
these machines, 24 holes are tapped 
from the rear head in the front end 
of the block. At the same time 19 holes 
are tapped in the valve side of the 
block and 12 in the water jacket side. 
At the second tap- 
ping machine, three 
holes are tapped in 
the starter pad and 
10 in the head face. 

To complete the 
tapping operations, 
10 holes are tapped 
in the rear end of 
the block, 34 in the 
sump face and 14 
in the head face on 
the third Barnes 
tapping 


multi - 
machine. 

At this stage the 
block is given a 
cold wash and is 
then transferred to 
in Ex-cell-O boring 
machine, see Figs. 
16 and 17. This 


ichine is used for Fig. 20. 
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The Ex-cell-O machine with the block in the working position 


semi-finishing the bores for the 
cylinder liners. It is tooled to semi- 
finish the counterbore for diameter and 
depth, to semi-finish and chamfer one 
edge of the top bore, to semi-finish the 
bottom bore and a groove for the seal- 
ing ring. An_hydraulically-operated 
pivoting work fixture is used. For load- 
ing, the fixture is in the position shown 
in Fig. 16 so that the block can be 
pushed straight on from the roller 
track. The fixture is then pivoted to 
bring the casting into position beneath 
the heads. 

There is a completely automatic 
work cycle. The heads advance and 
bore and counterbore on Nos. 1 and 3 
cylinders, at the end of the advance 
stroke an hydraulically-operated out- 
feed tool is brought into action to 


Ford design machine for water test on cylinder blocks 





Fepruary 1952 


machine the groove below the bottom 
bore. This tool is then retracted and 
the heads retract. The fixture is then 
shuttled automatically to bring Nos. 2 
and 4 cylinders into line with the 
heads and the cycle is repeated. From 
this machine, the work is transferred to 
an exactly similar machine on which 
the same operation cycle is employed 
to finish machine the same elements. 

The main bearing locks are then 
finish broached to size on a Weatherley 
hydraulic horizontal surface broaching 
machine. Three important operations 
follow. They are all carried out on 
special Archdale vertical multi-spindle 
drills. The first of these machines has 
nine spindles, eight for drilling the 
tappet holes, while the ninth carries 
a boring bar for semi-finishing three 
diameters in the oil pump = and 
distributor bore. This spindle is of the 
live snout type. On the second 
machine, the eight tappet holes are 
semi-finish reamed and on the third 
they are finish reamed. Identical fix- 
tures are used on all! three machines, 
and on the first and second there is 
a rise and fall bush plate on the head 
that goes down into the casting as the 
head advances. 

At this stage the casting is again 
given a cold wash. The main bearing 
caps are then fitted and the block is 
transferred to a special Ford facing 
machine. On this machine the thrust 
faces on the centre main bearing are 
machined to width and diameter. A 
Corona drill press with a cam feed and 
a special head carrying two small 
milling cutters then mills a slot in each 
side of the centre bearing cap. 

Two Ex-cell-O machines are then 
used for the important operations of 
machining the main bearing bores and 
the cam bores. One of these is used for 
semi-finishing and the other for finish- 
ing these bores. These machines have 
several interesting features. Each boring 
bar carries all the necessary tool bits 


Fig. 22. Newton rotary table machine for milling cylinder head, joint and rocker cover faces 
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for working on five 
bores. It is there- 
fore necessary to 
make special provi- 
sion for advancing 
the bars through 
the rough drilled 
bores and the bar 
guides to the mach- 
ining position, and 
for retracting the 
bar when the mach- 
ining is finished. 
For this reason, 
spindle rotation is 
so controlled that 
the bars always 
come to rest with 
the tools in the 
lowest position, and 
the bar guides are 
grooved at the 
lowest point to 
allow the bars to be 
passed through. 
Special provision is 
also necessary in 
connection with 
the block _ itself. 
From the roller 
track, the casting is 
loaded into the 
position shown in 
Fig. 18. A_ fully- 
automatic cycle is 
then initiated. This 
is: the block is 
raised to a position 
that will allow the 
boring bars and 
tool bits to pass 
through the main 
bearing and cam 
bores; the driving 
head then advances 
until all the tools 
are in the correct 
position; cam oper- 
ated clamps then 
contact beneath the 


Fig. 21. Archdale machine with a special shuttling fixture for drilling, 
reaming and spot facing location points on the cylinder head 


flange of the sump face and lift the 
block into the clamping position; 
spindle rotation starts and the head 
advances at feed rate; at the end of the 
cut the spindles stop with the tool bits 
in the lowest position; the cam-oper- 
ated clamps are released to allow the 
block to fall on to the lifting rails in a 
position that allows the bars to be 
retracted; and finally the lifting rai‘s 
are lowered to the loading position. 
The machine, with the block in the 
boring position, is shown in Fig. 19. 
A special Ex-cell-O machine is used 
at the next operation. It incorporates 
a milling head at the rear, a vertical 
boring head and a_ horizontal boring 
head. On this machine the injector and 
exhauster seats are finish machined 
from the rear milling head, while from 
the right-hand head the auxiliary drive 
bore is finished for diameter and 
counterbore, and the vertical head 
finish machines the oil pump and dis- 
tributor drive bores. To complete the 
machining operations on the cylinder 
block, a light milling cut is taken across 
the head face, the counterbores for the 
liners are finished for depth, and two 











Fig. 23. Special Archdale two-stage machine for drilling operations 


in the cylinder head 
holes are reamed in the rear end. The 
casting is then given a hot wash, the 
sealing rings and the cylinder liners are 
fitted, and the assembly is given a water 
test on the Ford machine illustrated in 
Fig. 20. After a cold wash, the cylinder 
block is given a complete inspection 
before transfer to the’ engine 
assembly. 


Fig. 24. Archdale vertical drilling machine witt 
fixtures to accommodate all three types of Fordson Major cylinder 


heads 


AUTOMOBILE 
ENGINEER 


Cylinder head 
machining 
A common cylinder 
head for petrol, 
vaporizing oil and 
diesel engines is a 
manifest impos- 
sibility. It is there- 
fore mecessary to 
produce three types 
of head. Since the 
total number of 
heads required is 
the same as_ the 
number of cylinder 
blocks _ produced, 
the planning 
engineers were 
confronted with the 
problem of obtain- 
ing optimum 
machine utilization 
so that there would 
be the maximum 
economy in pro- 
duction. Certain 
operations on the 
diesel type head are 
additional to and 
completely different 
from the machining 
operations on the 
petrol and vaporizing oil type heads. 
For these operations there was no 
alternative to installing machines that 
would be used for them only, with the 
consequence that they must stand idle 
for periods. For other operations it has 
been possible to adapt the machines for 
use on any type. In the main, this end 


has been achieved through clever 


Fig. 25. 


two-stage swivelling 
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planning of the work fixtures which 
allow change-over from one type to 
another to be effected quickly with a 
minimum of lost time. 

On all three types, the first operation 
is to machine location spots on the 
cover face. A Baush vertical drill is 
tooled up for this operation on the 
diesel heads and an Archdale for the 
petrol and vaporizing oil heads. One 
of these machines is shown in Fig. 21. 
Since the same principle is employed 
on both machines, it will suffice to 
describe the operation for the petrol 
type head. The casting is loaded into 
the fixture with the rocker cover face 
uppermost, and location is taken from 
Nos. 1 and 4 combustion chambers and 
from a spot on the joint face. When 
the casting is in position, the fixture 
drops and the clamps are applied. The 
fixture then moves back and the head 
advances to drill two holes in and spot- 
face two bosses on the rocker cover 
face. When the head retracts, the fix- 
ture is automatically moved to a second 
position. The head then advances again 
and the two holes are reamed, and a 
third boss on the rocker cover face is 
spotfaced. 

At the second operation, the joint 
face and the rocker cover face are 
rough and finish milled on a Newton 
rotary table milling machine, see Fig. 
22. The fixtures on this machine are 
arranged alternately so that when the 
joint face has been milled on the first 
pass, the head is turned over and trans- 
ferred to the next fixture for milling 
the rocker cover face. This machine is 
used for all three types of head, but 


Drilling head and angular fixture used in drilling and spot 
facing the spark-plug holes in cylinder heads for petrol and vaporizing 
oil engines 
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while the setting is the same for petrol 
and diesel heads, a slight adjustment 
for height is necessary for vaporizing 
oil heads. The third operation is 
carried out on a duplex Cincinnati mill 
with retracting heads. On this machine 
the manifold face is finish milled from 
one head and two lifting bosses are 
finish milled from the other. The same 
setting is used for all three heads. 

For the next operation the casting is 
transferred to a special two-stage Arch- 
dale horizontal multi-spindle drill. 
Once again this is a common operation. 
The drill head is a typical Archdale 
unit and the interest lies in the special 
Archdale loading equipment that has 
been designed to work with the 
machine. For the first stage, at which 
14 bolt holes are drilled through, the 
casting passes into the fixture from the 
right at working height. It is then with- 
drawn from left to right and lifted up 
to the second stage where the three 
remaining bolt holes are drilled. From 
the second stage, the casting passes out 
to the left and is then lowered to the 
roller conveyor height. 

For raising the casting, there is a 
short length of independent roller 
conveyor at the entrance end, and for 
lowering, another length of indepen- 
dent roller conveyor at the exit end. 
Movement of these lengths of conveyor 
is effected by means of hydraulically- 
actuated rack and pinion movements. 
The actuating system is so balanced 
that movement cannot be effected until 
both castings are in position. This 
machine is illustrated in Fig. 23. 

At the next operation, which is per- 
formed on an Archdale vertical multi- 
spindle drilling machine, the setting 
and tooling is common for all types. A 
two station fixture is mounted on the 
machine table. At the first station, two 
holes are drilled in the water outlet 
face and five in the rocker pads. At the 
second station, one hole is drilled. five 
holes in the rocker pads are chamfered 
and the thermostat hole is bored and 
counterbored. A snout type boring 
spindle is used for machining the 
thermostat hole. 

Valve elements in the head are 
machined on the next five machines. In 
each case an Archdale vertical multi- 
spindle drilling machine is used with 
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a two-station fixture mounted on the 
machine table. Since these elements on 
the petrol and vaporizing oil type heads 
must be machined at an angle of 13 
deg to the normal and those on the 
diesel type heads are machined normal 
to the joint face, swivelling type fix- 
tures as illustrated in Fig. 24 are used. 
The operational sequence through 
the machines with swivelling type fix- 
tures is:— 
Ist machine. 
Position 1. Rough drill four inlet 
and four exhaust 
throats. 
Finish form face round 
inlet seats. 


Position 2. 


2nd machine. 
Position 1. Drill eight valve guide 

holes. 

Chamfer eight 


guide holes. 


Position 2. valve 
3rd machine. 
Position 1. Semi-finish ream eight 
valve guide holes. 
Spotface eight 
spring seats. 


Position 2. valve 
4th machine. 

Finish ream eight valve guide holes. 
5th machine. 

Position 1. Rough counterbore ex- 
haust valve insert seats. 
Finish counterbore ex- 
haust valve insert seats 
on the petrol and vapor- 
izing oil heads, and 
finish bore the exhaust 
throats on diesel type 
heads. The tools are 
piloted in the valve 
guide holes. 

At this stage there is an operation 
on petrol and vaporizing oil heads 
which is not required on the diesel 
heads. On an Archdale multi-spindle 
vertical drilling machine with fixed 
two-stage angular fixtures, see Fig. 25, 
four spark plug holes are drilled from 
the first position and four spark plug 
seats are spot faced from the second. 
A rise-and-fall bush plate is attached 
to the head of this machine. 

The four succeeding machines are 
used for all three heads, although there 
are minor differences in tooling. The 
first is an Archdale duplex multi- 
spindle drilling machine on which 
holes are drilled in the sides of the 


Position 2. 


casting. On the second, an Archdale 
deep hole drilling machine with a 
reciprocating head, a deep oil hole is 
drilled. Tapping on two multi-head 
tapping machines completes the mach- 
ining on the petrol and vaporizing oil 
head castings, which are then washed 
and inspected before transfer to the 
cylinder head and valve guide assembly 
station. Several further machining 
operations are necessary on the diesel 
head before assembly. 

Assembly for petrol and vaporizing 
oil heads is started by pressing in the 
valve guides on a Mills press. The valve 
seat inserts, which are shrunk in liquid, 
are then assembled into the exhaust 
seat counterbores. An air pressure test 
for leaks is then carried out, the water 
jacket being tested at 30 lb per sq in 
and the oil passage at 80 Ib per sq in. 
Three further operations complete the 
petrol, or vaporizing oil, head ready for 
washing and inspection before transfer 
to the engine assembly section. At the 
first of these operations, the valve guide 
bores are reamed and the rims of the 
inlet valve throats are skimmed on an 
Archdale vertical multi-head drilling 
machine. On a similar machine, the 
inlet and exhaust valve seats are cut 
to within 0-004-0-008 in of finished 
size. To ensure concentricity the tools 
pilot in the reamed valve guide bores. 
Finally, the inlet and exhaust seats are 
finished to size on a Hall valve seat 
grinding machine. Incidentally, the 
assembly and machining sequence is 
the same for the diese! type heads and 
is carried out on the same machines. 

One of the features of both the 
cylinder block and the cylinder head 
lines is the rapid metal removal at all 
milling operations. This is a result of 
the company’s practice of employing 
machines with adequate power and 
great rigidity to allow heavy cuts with 
high speeds and feeds. So far as other 
machining operations are concerned, 
the general conditions for speeds and 
feeds are: drilling, cutting speed 65-70 
ft per minute, feed 4-5 in per minute; 
tapping, feed 10-15 in per minute; 
rough bore, cutting speed 160 ft per 
minute, feed 8-0 in per minute; finish 
bore, cutting speed 300 ft per minute, 
feed 3-0 in per minute. 

(To be continued) 





PROBLEMS IN THE USE OF SOLUBLE OILS 


DURING metal-working precesses 
such as grinding, emulsions of oils 
in water are used for cooling. Under 
these circumstances, ferrous metal is 
liable to a type of staining removable 
only by further machining, and another 
difficulty is the objectionable odour 
which often develops in the emulsion. 
Details of three techniques which were 
used to study the changes in emulsions 
made with waters of different hardness 
in contact with iron chips are given by 
A. W. Lindert in Lubrication Engineering, 
October 1951. 

Of alkaline or reducing agents and 
corrosion inhibitors tested, none gave 


satisfactory control of stain develop- 
ment. Maintaining the emulsion con- 
centration by adding fresh oil delays but 
_does not prevent staining. Hard waters 
appear to promote staining. 
Commercial emulsions were found 
to be heavily infected with bacteria. All 
the organisms isolated were aerobic. 
Some types multiply and promote 
rapid staining of ferrous metals without 
causing objectionable odour. No germi- 
cide was found capable of controlling 
these organisms in soluble oils. 
Remedies suggested to combat stain 
development are : (1) Match the soluble 
oil used to the prevailing water hard- 


ness. A hard-water-type soluble oil 
should be avoided where a soft-water 
type gives satisfactory emulsions. (2) 
Ensure rapid and adequate removal of 
iron chips, especially the fine chips 
produced in grinding. (3) Avoid pro- 
longed use of emulsions on finish- 
grinding operations. (4) Prevent con- 
tamination of emulsions by food and 
other organic debris favouring bacterial 
growth. (5) When stain tendencies have 
already developed in the emulsions 
system, rinse the finish-ground part in 
fresh emulsion, and change the wash 
solutions at least daily. (M.J.R.A. 
Abstract No. 5622.) 
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TWO-STROKE ENGINES 


Consideration of the Petroil Lubrication System 


of an economy car has lately been 

the subject of discussion in both 
the technical and the non-technical 
press. Furthermore, several manu- 
facturers are known to be giving 
attention to this matter. The 
crankcase - compression - scavenged 
two-stroke engine is, in some respects, 
regarded as an ideal power unit for 
such a vehicle. It would seem, there- 
fore, to be not inappropriate to 
consider some of the problems 
associated with the lubrication of the 
two-stroke engines of that type. 

In an article entitled “ Two-stroke 
Lubrication” in The Motor Cycle, Dec. 
27th, 1951, Dr. Alan Wolf outlines, 
from the point of view of the oil 
technologist, some aspects of this 
problem that are of interest to both 
designers and users. The chief merits 
of the petroil system, of course, are 
its simplicity and reliability. However, 
as the power output per unit volume 
is increased the stage may be reached 
where the inadequacies of this system 
become a factor limiting the attain- 
ment of higher engine efficiency. This 
stage it would appear has _ been 
reached already in at least one engine 
In the last 125 cc. T.T. race the 
engine of one of the Continental com- 
petitors was lubricated on the petroil 
system augmented by an additional 
supply of neat oil injected into the 
carburettor air intake. 

The effectiveness of the petroil 
system depends to some extent upon 
the care with which the owner or 
driver replenishes his fuel tank. Since 
ordinary motor oils made up of green 
oils are, like petrol, based almost 
entirely on liquid hydrocarbons, they 
readily dissolve when well mixed with 
petrol to form a clear homogeneous 
solution. Furthermore, they will then 
remain in that state indefinitely and 
show no sign of separation even in the 
coldest weather. However, the mixing 
of the relatively heavy and viscous oil 
with the petrol requires some care 
Possibly this aspect should receive 
more attention than has been the case 
hitherto, and a simple mixing device 
incorporated with the filler tube might 
be developed. 

Green oils are just as soluble in 
benzole, and petrol-benzole mixtures, 
as in petrol. They are not, on the 
other hand, soluble in methanol, ethyl- 
alcohol, or any blended fuel very rich 
in alcohols. In such cases, castor oil 
or castor-based lubricants should be 
used. On the other hand, these will 
not dissolve in petrol or petrol-benzole 
mixtures. 


Te prospect of the introduction 


Viscosity 
One of the most interesting features 
of the petroil system is that it violates 
a fundamental precept of more posi- 


tive systems of lubrication, according 
to which every precaution is taken to 
keep the lubricating oil and the fuel 
apart. The addition of even small 
proportions of petrol to lubricating 
oils decreases their viscosity to a 
remarkable degree. For example, the 
addition of as little as 3-5 per cent of 
petrol to an S.A.E. 30-grade oil, 
having a viscosity of 200-255 units 
Saybolt at 130 deg F, will reduce its 
viscosity to that of an S.A.E. 20-grade 
oil having a viscosity of 140-150 units 
at 130 deg F. Again, from 8-10 per 
cent fuel dilution will reduce the vis- 
osity of an S.A.E. 30-grade oil to as 
low as that of an S.A.E. 10 oil having 
1 viscosity of 90-120 units at 130 deg 
F. The viscosity of a lubricating oil 
is usually regarded as its most impor- 
tant single property. 

Careful tests, in both small liquid- 
cooled four-stroke petrol engines and 
small two-stroke diesel engines, have 
shown that when they are operated at 
relatively high cylinder cooling jacket 
temperatures and high crankcase tem- 
peratures, the wear of cylinders and 
piston rings decreases progressively 
with increasing viscosity. In some 
cases wear is almost inversely propor- 
tional to the true or absolute viscosity 
of the oil at some standard tempera- 
ture such as 210 deg F. In other 
cases, below a critical viscosity of 
bout 50-60 units Saybolt at 210 deg 
F, corresponding with motor oil grades 
of about S.A.E. 20 to S.A.E. 30, the 
wear rate in hot engines has been 
found to increase sharply at a rate 
much higher than the inverse propor- 
tional to the absolute viscosity at 210 
deg F. ; 

The petroil system 

Petroil mixture issues from the car- 
burettor jet in the form of a spray or 
mist of very small droplets. It seems 
probable, therefore, that in its passage 
from the jet through the crankcase to 
the combustion chamber, some of the 
petrol component of the — spray 
evaporates: Thus, the wet gas pass- 
ing through the crankcase will, in the 
later stages of its journey, consist of 
droplets of oil-petrol mixture richer 
in oil than the original petroil mixture 
in the tank. This enrichment of the 
droplets, however, will not be suffi- 
cient to increase their viscosity to the 
point where they can provide satis- 
factory lubrication. 

A much higher degree of separation 
of the oil and petrol components takes 
place, no doubt, in the droplets that 
strike the hot interior surfaces of the 
rankcase, the cylinder walls, piston 
interior, crankshaft, and connecting 
rod. Each individual petroil droplet, 
coming into contact with such a 
surface, spreads out into a thin film. 
This film joins up with those formed 


by neighbouring droplets to give a 
continuous thin film which is 
repeatedly swept by successive charges 
of gaseous oil-fuel mixture. In such 
conditions, it would seem, most of the 
petrol remaining in the film evapo- 
rates. The remaining rich mixture of 
oil in petrol is capable of providing 
reasonably adequate lubrication under 
all except, perhaps, the severest 
operating conditions. 

The rate of evaporation of petrol 
from the film depends on the tem- 
perature of the surface and the rate 
of gas flow over it. Thus, the crank- 
case, in addition to its other functions, 
acts as a film evaporator. Every 
successive charge of air and petroil- 
mist mixture pumped through the 
crankcase contributes its quota of oil 
to the films already formed, until these 
films become so thick that the surface 
tension effect is overcome. They then 
begin to flow and to form droplets of 
oil, relatively free from petrol, which 
tend to flow down and collect on the 
bottom of the crankcase. Then they 
are picked by the crankshaft balance 
weights and sprayed to every moving 
part of the engine. On those parts more 
exposed to the swirl of gases, oil films 
will be torn off in the form of fine 
droplets that will also become sprayed 
over the engine interior. 

Unfortunately, not all the original 
mist entering the crankcase becomes 
deposited. In view of the high 
velocity of the mixture, a_ certain 
proportion of the mist is carried 
through to the combustion chamber, 
where nearly all of it becomes burnt. 
At the most, only a minor proportion 
of its oil component is able to provide 
upper cylinder lubrication for the 
piston. This is probably one of the 
chief reasons why the proportion of 
lubricant used in the petroil mixture 
is so high that the oil consumption of 
even small two-stroke engines may be 
as much as one gallon for 1,500.to 
2,000 miles running. 

Quite apart from considerations of 
oil economy, it is highly desirable to 
reduce to a minimum the amount of 
oil carried with the fuel-air mixture 
from the crankcase to the combustion 
chamber, so that the rate of carbon 
formed may be as low as possible. 
The ideal to be aimed at in the design 
of the engine is complete conversion 
of all the petroil mist entering the 
crankcase into neat oil on the one 
hand, and the petrol vapour on the 
other. Furthermore, as little as 
possible of the spray or mist of neat 
oil formed should be allowed to reach 
the combustion zone. 

When small stationary two-stroke 
petrol engines of modest rating are 
running at constant, moderate speeds, 
the oil:petrol ratio may, in some cases, 
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be as low as 1:32, but laboratory tests 
have shown that air-cooled engines, 
when running continuously at full 
throttle with leaner oil:fuel mixtures, 
such as 1:64, suffer piston seizure. 
Even in moderately rated engines, say, 
0-016 b.p.h. per cm’ running at 2,500 
r.p.m., the lowest oil:petrol ratio that 
can safely be used, at prolonged full 
throttle operation on the bench, is 
about 1:40 if piston seizure is to be 
avoided. In more highly rated engines, 
it is doubtful whether a ratio lower 
than about 1:24 is advisable, and 1:16 
is commonly used to provide an ample 
margin of safety under actual road 
conditions. 

Apart from its simplicity, reliability 
and low prime cost, the petroil system 
has several advantages over some of 
the other systems of lubrication used 
in two-stroke engines. One valuable 
feature is that the amount of oil 
supplied to the engine increases in 
proportion to its power output. 
Another is that there is no risk of oil 
starvation, due to leaks or breakages 
in the pipe lines or unions, such as 
may, for example, occur in the very 
ingenious Villiers automatic, gas- 
pressure system. The oil used is 
uncontaminated with decomposition 
products of used oil and incompletely 
burnt fuel. Air pressure, spring- 
loaded, or semi-automatic, gravity 
drip feed oil systems are often subject 
to undesirable variations of the rate 
of feed, with changes of atmospheric 
temperature. 

Like most inexpensive systems, the 
petroil method of lubrication has its 
disadvantages. Perhaps the one most 
immediately apparent to the customer 
is the trouble involved in preparing 
the petroil mixture every time the 
vehicle is refuelled. Another draw- 
back of the system is that the exterior 
of the carburettor and parts of the 
engine in its vicinity become covered 
with a film of oil to which dirt adheres. 
Furthermore, when descending long 
hills with the throttle closed, there is 
a danger of oil starvation. 

In the opinion of Dr. Alan Wolf, 
however, these minor drawbacks are 
completely overshadowed, especially 
in the case of more highly rated 
engines of greater power output, by 
two fundamental defects of the petroil 
system. These are: the rate of oil feed 
to the engine must be strictly limited 
in the interests of economy and clean- 
liness in the combustion and exhaust 
zones and, owing to the incomplete 
evaporation of the petrol, such oil as 
does reach the moving parts of the 
engine is probably not as viscous as 
is desirable. It is true that this defect 
can, to a certain extent, be minimized 
by the use of relatively viscous oils, 
say S.A.E. 50 instead of S.A.E. 30 oils 
commonly recommended for the lubri- 
cation of small two-stroke engines. 
But the modern tendency is, in fact, 
in exactly the opposite direction. Oils 
of relatively low viscosity are used, 
such as S.A.E. 20 and even 10. 
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Mechanical id Hi 





The question then arises as to just 
how serious these disadvantages are 
trom the mechanical point of view. It 
is true that gudgeon pin and piston 
ring wear, although not unduly high, 
are usually higher in the _petroil- 
lubricated two-stroke engines than in 
circulation-oil four-stroke units. On 
the other hand, the modern practice 
of fitting roller-bearings to connecting 
rod big-ends and ball and, or, roller 
bearings for the crankshaft has greatly 
reduced the wear at these points. Ball 
and roller bearings only need enough 
oil to lubricate the slight slip which 
occurs between the balls or rollers and 
the races. Furthermore, owing to the 
fact that the piston is called upon to 
function as a valve, it is considerably 
larger than in four-stroke engines of 
similar capacity. Thus, the frictional 
surface of the piston is greater, with 
the result that the pressures per unit 
area on the piston skirt are lower. 

A characteristic feature of two- 
stroke pistons is the absence of oil 
control rings, so that as large as 
possible a proportion of the oil on the 
lower parts of the cylinder walls 
reaches the upper part of the piston 
skirt and rings. Another condition 
makes it possible to obtain reasonably 
satisfactory lubrication by the petroil 
system, in spite of the absence of the 
positiveness associated with the circu- 
lating force-feed system. The bearing 
areas of the connecting rod big- and 


* small-ends and of the crankshaft are 


relatively large, and compression 
ratios and = specific power output 
moderate, so that bearing pressures 
per unit area are also moderate. At 
least to some extent, this compensates 
for the fact that, since every down- 
stroke of the piston is a power stroke, 
there is not the relief in bearing pres- 
sure that occurs in a four-stroke unit. 

In the two-stroke engine, the small- 
end bearing is considered to operate 
in worse conditions than the big-end 
bearing. It has been found that under 
full load conditions, the temperature 
of the small end bush may reach the 
surprisingly high values of about 
390-430 deg F, even in units develop- 
ing a moderate b.h.p. at an unexcep- 
tional crankshaft speed. It is, indeed, 
remarkable that it should be found 
possible to mist-lubricate the small- 
end bearing at all under conditions of 
such high temperature and load. 


Selection of lubricants 

Not least among the benefits that 
would probably result from increasing 
the degree of separation of the oil and 
fuel in the crankcase would be the 
possibility of using oils of lower 
viscosity. Thus, if the fuel dilution 
of the oil in the crankcase was reduced 
to a minimum, it might be possible to 
use a S.A.E. 10 grade of motor oil, 
viscosity about 100 units at 130 deg F, 
instead of, say, a S.A.E. 30 oil having 
a viscosity of about 220 at 130 deg F. 

The starting effort is approximately 
proportional to the viscosity of the oil 


at the cylinder wall temperature. It is 
apparent, therefore, that a change to 
the thinner oil would reduce this 
effort by more than a half when the 
engine is warm, and the difference 
would be very much higher with a 
cold engine. The reduction in the rate 
of carbon deposit formation in the 
case of the lower viscosity oils, is due 
to their containing a smaller propor- 
tion of the heavy components of such 
high boiling point as to. resist 
evaporation, even at the maximum 
temperatures reached during the 
power stroke in the combustion zone 
of the engine. 

Other properties besides that of 
viscosity must, of course, be taken into 
consideration when selecting the type 
of lubricant to be used. In fact, these 
principles apply irrespective of the 
lubrication system employed. In view 
of the fact that a fair proportion of 
the oil fed to the crankcase enters the 
combustion zone, it is important that 
its carbon-forming tendencies should 
be as low as possible. Furthermore, 
the supply of oil to the working 
surfaces is rather scanty. Therefore, 
the oiliness, or metal-wetting and 
metal-adhering power of the oils, is of 
greater importance than in full film 
lubrication. It is a fact that there is 
no definite broad relationship between 
oiliness and viscosity. 

While the oil must have sufficient 
chemical stability to avoid the forma- 
tion of lacquer-like deposits on piston 
skirts and in ring grooves, there is no 
need to place as much emphasis on 
the oxidation resistance of the oil as 
in the case of the re-circulating 
systems. This is fortunate, since it 
gives greater latitude in the selection 
of the oiliness additives. 

It is maintained that, owing to the 
entry of oil spray into the combustion 
zone, and to the higher temperatures 
prevailing in the piston ring belt, the 
two-stroke engine is more prone to 
ring sticking than the four-stroke. In 
view of this, the so-called heavy-duty 
or full-detergent types of oil might be 
expected to be particularly suitable for 
small petrol two-stroke engines. 
Unfortunately, however, a charac- 
teristic feature of many types of 
detergent motor oils is that they have 
high carbon and ash forming ten- 
dencies. In justice to these oils as a 
class it should, however, be pointed 
out that they do not all behave in this 
manner. Those containing certain 
electrically-treated vegetable oils as 
the detergent dope might well prove 
to give results decidedly superior to 
ordinary straight mineral oils in two- 
stroke engines. 

Anti-oxidant additives are com- 
monly used in premium-grade motor 
oils, chiefly on account of their 
beneficial effects in reducing lacquer- 
formation on piston skirts. Such 
additives as do not appreciably 
increase the carbon and ash forming 
tendencies of the oil may well be 
desirable in two-stroke lubricants. 
However, they must not be of a type 





that, at high temperatures, attacks 
phosphor bronze. This point needs 
bearing in mind since certain anti- 
oxidant additives are said to have a 
chemical action on this metal at 
temperatures higher than 300 deg F. 

Two-stroke engines, as a matter of 
practical convenience, are designed to 
run satisfactorily when lubricated with 
the brands and grades of motor oil at 
present readily available to the public. 
However, the number of such units in 
use on the road is increasing rapidly. 
Therefore, the question of formulating 
grades of oil specially suited for two- 
stroke units will, no doubt, receive the 
serious consideration of the oil 
industry, particularly in connection 
with the dispensing of ready-mixed 
petroil. 

Leaded Fuel 

It is well known that in the two- 
stroke engine, sparking plugs are very 
much more liable to be fouled than 
in the four-stroke engine. What is 
perhaps less generally known is that 
this fouling increases with the lead 
content of the fuel. Chemical analysis 
almost always reveals a high per- 
centage of lead compounds, often of 
the order of 40-60 per cent of the 
total deposit. 

From this it will be clear that small 
two-stroke petrol engines would run 
best with petrol containing no 
tetraethyl lead at all. Unfortunately, 
such spirit is not available to the 
ordinary consumers. Moreover, the 
continual trend towards increasing the 
power output of two-stroke engines 
has necessitated raising the compres- 
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sion ratio of these power units to a 
point where they require a petrol of at 
least 70 octane rating if undue pinking 
is to be avoided. At present it is not 
economical to produce petrol of such 
octane rating without the incorpora- 
tion of some T.E.L. in the fuel. The 
premium - grade, higher - octane, 
branded petrols which may be on sale 
in the future will no doubt contain 
more lead than the spirit at present 
available. 

The exact reasons why fuels of 
relatively high T.E.L. content give 
much more plug trouble and contri- 
bute much more to heavy combustion 
chamber deposits in two-stroke than 
in four-stroke engines do not appear 
to be known. However, there must 
be little doubt that the greater 
incidence of plug fouling in two- 
strokes is due to oil spray entering the 
combustion chamber with the air-fuel 
vapour mixture and, in part, becoming 
deposited on the plugs. Since the oil 
droplets comprising the spray probably 
still contain quite substantial propor- 
tions of vaporized petrol, the T.E.L. 
which it contains will be brought into 
contact with the hot plug points and 
insulators in a relatively concentrated 
form. It would thus appear that the 
only possible way in which crank- 
case-scavenged two-stroke engines 
could be made to run, without undue 
plug trouble, on high octane petrols 
containing relatively large proportions 
of T.E.L. would be to reduce to a 
minimum the entry of oil spray and 
vaporized fuel into the combustion 
chamber. 
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Alternative lubrication systems 

In two-stroke engines of a swept 
capacity higher than about 200 cm’ 
per cylinder, petroil lubrication cannot 
as a rule be used with satisfaction 
under all running conditions. This 
is because the capacity increases 
approximately as the cube of the 
cylinder radius, whereas the cooling 
area increases only as the square of the 
radius. 

However, since such engines are also 
of the crankcase-scavenged type, cir- 
culatory lubrication is not feasible 
because too much oil spray would be 
carried through the transfer ports into 
the combustion zone. If a forced-feed 
system is used, therefore, it can only 
be of the total-loss type, and the oil 
supply must be strictly limited. 

It may be concluded that the oil 
separation problem has hitherto been 
regarded as too difficult to solve by 
inexpensive means. Obstacles to its 
solution are the high linear velocity of 
the mixture pumped through the 
crankcase, and the necessity for avoid- 
ing any undue obstruction in the path 
of the mixture. An additional serious 
difficulty is the relatively small amount 
of free space available in the crank- 
case. 

Nevertheless, Dr. Alan Wolf is of 
the opinion that it may be possible to 
solve this problem and to lubricate 
the bearings positively without 
mechanical pumps. He states that it 
would not be surprising to see devices 
based on this principle incorporated in 
standard two-stroke engines in the not 
far distant future. 


CHROMATE FINISHES 


particular type of finish must possess 


HROMATE finishes are described 
by H.C. Irvin in Product Finishing, 
October 1951. Alternatively known as 
conversion coatings, they have in 
recent years gained wide popularity as 
finishes for zinc, cadmium, aluminium, 
copper, brass and bronze. The process 
is simple, requiring only the immersion 
of the parts in the chromate solution for 
a few seconds, usually at room tem- 
perature, and the thin coating produced 
by a chemical reaction is integral with 
the surface. The original hues of 
iridescent yellow, drab olive and deep 
bronze were first enriched by dyeing to 
black, red, blue or green, and later 
developments produced bright 
chromium-like finishes for zinc and 
cadmium. 

In addition to their decorative value, 
the chromate films possess excellent 
corrosion resistance and provide a firm 
bond for paint. The thin bright coating 
is in appearance indistinguishable from 
chromium plate, although its resistance 
to abrasion is rather lower. Also, the 
bright films being the thinnest of all 
chromate finishes, offer less corrosion 
protection : 24-100 salt spray hours to 
white corrosion, against 100-200 hr for 
yellow, bronze or olive drab films. An 


increased corrosion resistance can, 
however, be secured by adding a 
coating of clear lacquer over the bright 
chromate film. 

At present, the bulk of chromate 
finishes is employed on zinc, this metal 
being plentiful and lending itself to 
corrosion resistant and decorative pro- 
ducts. Many commercial forms of.zinc 
can be treated, such as plate, die 
castings, sheet and galvanized zinc. In 
the case of die-cast zinc, however, 
owing to the alloy content and the 
crystalline surface of the cast material, 
only heavy chromate films (yellow, 
bronze, olive) can be applied directly, 
bright finishes requiring a preliminary 
zinc-plating operation. 

For imparting corrosion resistance 
alone, the simplest process, with one 
chromate tank and several rinse tanks, 
is used. When coloured or bright 
finish is desired, an additional tank 
containing the dye or the bleaching 
medium (phosphoric acid, caustic soda, 
etc.) and further rinse tanks must be 
included. All chromate solutions can 
be said to possess five basic character- 
istics: film forming, colour factor, 
chemical polishing, film inhibiting and 
self-bleaching. A chromate bath for any 


the above characteristics in correct 
amount and relative proportion, as 
described in several examples with the 
aid of charts. (M.I.R.A. Abstract 
No. 5628.) 


Fatigue of Welded 
Stiffeners and Panels 


THE British Welding Research 
Association of 29, Park Crescent, 
London, W.1, have, in volume 5, No. 5 
of their journal, published a report 
entitled “Fatigue Strength of Panels 
with Welded Angle Stiffeners” by R. 
Weck, Ph.D. Although the report 
deals almost entirely with structural 
design problems, on this _ subject, 
associated with shipbuilding, there is 
one section concerning the reinforce- 
ment of butt-welds that might be of 
general interest. 

The relative merits of different types 
of reinforcement straps have been 
investigated. Only one type was found 
to be effective as a reinforcement of 
good quality butt-welds. One other 
type was found to improve fatigue 
strength of poor quality welds. (1993) 
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NEW PLANT AND TOOLS 


Recent Developments in Production Equipment 


ODERN German 
practice for tool 
grinding machines is 


exemplified by the Krau- 
mendahl machines illustrated 
in Figs. 1 and 2. The 
machine shown in Fig. 1 is 
a Triax three-head tool 
grinder specially designed 
for convenient and rapid 
grinding of tungsten carbide 
tools. Each grinding wheel 
has its own individual motor 
drive and also has reversing 
switches so that each wheel 
can be run in either a 
clockwise or anti-clockwise 
direction. All the spindles 
are mounted in large preci- 
sion roller bearings, which 
are protected by special oil 
seals. 

There is an adjustable 
angle table for each grinding 
wheel position. This 
machine is so designed that 
all three heads can be used 
simultaneously by three 
operators, each of whom has 
sufficient room to manipulate 
the tools to be ground. As 
there are only two levers to 
be operated, setting up is 
easy. Provision is made for 
a copious supply of lubricant, which is 
drawn from amply _ proportioned 
settling tanks. All parts which cannot 
be painted, such as table guides and 
levers, are made from a special rust- 
resisting steel. A similar machine, but 
having four grinding heads is now also 
being manufactured. It is designated 
the Quart. 

The machine illustrated in Fig. 2 is 
the Spanex. This has been specially 
designed for grinding chip breaker 


Fig. 2. Kraumendahl Spanex machine for 
grinding chip breaker grooves 


Fig. 1. 


grooves in turning tools. As the illus- 
tration shows, the tool is ground by 
being held in position on an adjustable 
and tilting support table that can be 
swivelled in two directions. This con- 
struction allows the groove to be 
ground at any desired angle. A special 
adjustable setting gauge is fitted to the 
machine by the side of the grinding 
wheel, and the tool is clamped into 
position while its cutting edge is resting 
against the setting block. Table recipro- 
cation is carried out by means of a 
conveniently placed lever. Chip breaker 
grooves can be ground in either large 
or small tools. A groove can be ground 
in a 1} in square tool in about two 
minutes, including the time for chuck- 
ing and setting. The 
machine has a built- 
in motor drive, and 
the peripheral speed 
of the grinding 
wheel is so arranged 
that it is impossible 
for tungsten-carbide 
tips to crack due to 
over-heating during 
the grinding opera- 
tion. If desired, this 
machine can be sup- 
plied with diamond 
impregnated grind- 
ing wheels, in place 
of the standard soft 
grinding wheel. 
Rockwell Machine 
Teor Co: Ltd, 


Kraumendahl Triax three-head tool grinder 


Welsh Harp, Edgware Road, 
London, N.W.2, are the 
British agents for these 
machines. 


Twin brushing machine 
A recent addition to the 
range of brushing and 
polishing equipment manu- 
factured by B. O. Morris 
Ltd., Briton Road, Coventry, 
is illustrated in Fig. 3. It is 
a twin-head _ brushing 
machine which is available 
in two models, M.151/4P 
and M.151/14P. The first 
gives 4 in projection from 
the centre line of the 
brushes to the front of the 
casing and the second a 
projection of 14 in. In all 
other respects both models 
have the same characteristics. 
Any diameter of brushes 
from 3 in to 6 in can be 
used. The standard sizes are 
3 in and 6 in, and any width 
of brush up to 2 in can be 
accommodated. Either 3 in 
or 4 in bore brushes may be 
used. The top brush is 
mounted on a spindle which 
is adjustable vertically by a 
screw feed and a locking nut 
to give any distance up to j in between 
the brush peripheries. The machine is 
operated by a foot switch on which 
pressure must be maintained for con- 
tinuous running. When the pressure is 
released the machine is automatically 
stopped. Inside the machine 
there is another switch which is fitted 
with thermal overload trips to cut-out 
the machine if over-heating occurs. 
These machines are so designed that 
the brushes retain the workpiece for 
the guidance of the operator, and there 
is complete freedom from any tendency 
for the workpiece to be pulled into the 
brush. The weight application of the 
brush is determined by the angle of 
presentation to the work. For con- 


Fig. 3. B. O. Morris twin brushing machine 
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Fig. 4. Wild-Barfield horizontal general 
purpose furnace 


venience in operation, the guards can 
be adjusted radially. 


General purpose furnaces 

Light-duty furnaces are often pressed 
beyond their normal working capacities 
of output and temperature range to 
meet a production schedule for which 
a full-scale production furnace would 
be too large, and therefore unecono- 
mical. To meet the need for equipment 
that will bridge the gap between light- 
duty furnaces and large production 
plants, Wild-Barfield Electric Furnaces 
Limited, Elecfurn Works, Watford By- 
pass, Watford, Herts., have started the 
production of two horizontal and a 
vertical electric furnace. 

This type of equipment must be 
suitable for many diverse applications. 
It must be flexible as regards tempera- 
ture range, and must be suitable for 
a wide variety of shapes and sizes of 
work. In addition, such furnaces must 
be robust in construction, combine 
maximum utility with economy, and 
produce results fully comparable with 
those obtained from full-scale produc- 
tion plants. In brief, they must be 
general purpose furnaces. 

The Wild-Barfield general purpose 
furnaces comprise two horizontal 
models and a vertical model. One of 
the horizontal models, the HW1 illus- 
trated in Fig. 4, has a chamber 18 in 
long, 9 in wide and 5 in high, while 
the other, the HW2, has a chamber 
314 in long, 16 in wide and 5 in high 
The vertical model, illustrated in Fig. 
5, is designated VW1 and has a 
chamber 10 in in diameter x 20 in deep. 
Each of these furnaces has a maximum 
operating temperature of 1050 deg C 
(1922 deg F). This allows them to be 
used for a wide variety of heat-treat- 
ment operations. 

Because of the usage to which general 
purpose furnaces are subjected, tem- 
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perature control must be simple and 
safety devices must be incorporated. In 
tne HW1 and VW1 models an energy 
regulator control panel has been founa 
most satisfactory. When used in con- 
junction with a pyrometer it gives 
accurate results. For the larger hori- 
zontal model, the HW2, an indicating 
automatic controller is generally sup- 
plied. A door switch ensures that when 
tne door is opened, the electricity 
supply to the elements is cut off so thai 
the operator is in no danger from shock 
when removing the furnace charge. An 
excess temperature cut-out of the 
fusible type is incorporated in the 
control circuit. 

A controlled atmosphere is essential! 
for many heat-treatment operations. 
These furnaces can be adapted to in- 
corporate the injection of such an 
atmosphere into the chamber. The 
choice and method for the controlled 
atmosphere plant depend upon the 
component to be treated and the most 
convenient supply available. In this 
respect the Paragen burner has many 
merits because of its compactness and 
the fact that the fuel required to pro- 
vide the atmosphere is commercial 
paraffin. 

These furnaces can be used for 
normalizing and annealing forgings and 
castings at all temperatures within the 
range. They can also be used for pack 
carburizing circular components such 
as gears and similar parts contained in 
cylindrical pots and boxes. The vertical 
type is particularly suitable for harden- 
ing single components of slender sec- 
tion and batches of work that can be 
suspended on jigs and quenched as a 
complete charge. The horizontal types 
ure suitable for hardening of carbon 
and low alloy steel tools and parts. 
These parts may be placed either direct 
on the hearth, or small parts in large 
numbers may be placed in trays. 


Inclined coil cradle 

An addition to the range of press 
shop equipment manufactured in this 
country to the designs of the U.S. Tool 
Company Inc. is illustrated in Fig. 6. 
It is an automatically operated inclined 
coil cradle, that has been specifically 
designed to eliminate loading difficul- 


Fig. 6. Automatically operated inclined coil 
cradle 
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Fig. 5. Wild-Barfield vertical general purpose 
furnace 


ties with heavy coils. In the use of this 
cradle, the coil is simply rolled into 
the cradle, a core is inserted and the 
coil is then lifted by a motorized jack- 
ing system built into the machine. 

Two push button controls are pro- 
vided. One is for controlling the jacking 
system and the other for controlling the 
motorized draw-off. There are two 
conventional rollers for gripping the 
material, and draw-off is controlled by 
the now well-proven mercury limit 
switch control from an arm resting on 
the catenary of the material. The 
normal draw-off speed is 54 ft per 
minute, but other speeds can be pro- 
vided to suit individual requirements. 
The cradle will take coils up to 20 in 
width and 48 in outside diameter, and 
up to 3,000 lb weight. As a result of 
the special inclined construction, this 
unit takes the minimum of floor space. 
The basic frame is fabricated from 
steel, and the unit is robust and made 
for heavy service. The Rockwell 
Machine Tool Co. Ltd., Welsh Harp, 
Edgware Road, London, N.W.2, hold 
the manufacturing rights for the Euro- 
pean market for this and the whole 
range of U.S. Tool Co. Inc. press 
equipment. 


Machine Tool Exhibition 


HE International Machine Tool 

Exhibition, London, 1952, will be 
held at Olympia from 17th September 
to 4th October inclusive. In addition to 
the wide range of British machine tools 
that will be exhibited, many machines 
from the United States of America, 
France, Germany, the Scandinavian 
countries, Holland and Italy will also 
be shown. Twenty thousand copies of 
a pre-exhibition catalogue have been 
sent to prospective visitors in all parts 
of the world. 
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STANDARDIZED COMPONENTS 


OR a considerable time manu- 
facturers have been incorporating 
standard components in new 

designs and, in some cases, substituting 
them for non-standard parts in current 
production models. However, it is 
only recently that a number of 
Standards Books have been completed 
and published. They have been 
produced in uniformly _ printed 
volumes, one for each subject, and 
can be obtained from the Society of 
Motor Manufacturers and Traders by 
its members and by any other technical 
body. Some of the subjects covered 
are: electrical equipment, wheels and 
tyres, body hardware, brakes, dampers, 
propeller shafts and instruments and 
engine equipment, including carbu- 
rettors. It is intended that these books 
shall become the sole reference on the 
components concerned. 

A meeting of the S.M.M. & T. 
sub-committee was held at Earl’s Court 
on the 4th November, 1948, 
when it was decided that 
the most effective way of 
tackling the problem of 
standardization in the motor 
industry was for the “Big 
Six” manufacturers, repre- 
senting approximately 87 
per cent of the total output, 
to meet for discussion at 
regular intervals. Senior 
executives of the engineering 
and buying departments of 
each manufacturer were to 
be nominated, by each 
organization, to form what is 
now termed “The Big Six 
Standardization Sub-com- 
mittee.” 

In addition to the main 
committee, further members 
have been co-opted, and 
some operative panels 
formed to deal with special- 
ized equipment such as 
body hardware, truck brakes, 
road wheels and substitute 
materials. At most meetings 
the S.M.M. & T. has been 
represented and at some, 
when appropriate, repre- 
sentatives of the “Heavy 
Five” and senior executives 
of suppliers have attended. 

The objectives of the 
committee are to promote 
the principles of standard- 
ization with reference to the 
products of the “Big Six” 


Contract output — per cent 


Y 


manufacturers. From this work wide- 
spread benefits are to be expected ; 
tooling and production costs of the 
suppliers are cut by reducing the 
number of variations of each class of 
product; users of these goods, in- 
cluding manufacturers, will not need 
to carry such large stocks, thus both 
capital and storage space will be 
released to be more usefully employed. 
Research, experiment and develop- 
ment can be concentrated on fewer 
types instead of being duplicated or 
dissipated on many. Industry and the 
country as a whole will derive con- 
siderable economic benefit from re- 
duced costs and quicker replacement 
services. 

There is a danger that standardiza- 
tion might slow down progress and 
discourage initiative. However, the 
terms of reference of the committee 
have been framed to avoid these 
undesirable effects and to preserve 


Dynamos 
Side lamps 
Trafficators 
Starters 
Rear lamps 
Head lamps 


Horns 

Windscreen 
wipers 

Control boxes 

Coils 

Batteries 


Target chart for electrical components 


vommuittee 


Progress by the “Big Six” ( 


the competitive spirit. In fact, there is 
no obligation on the part of any mem- 
ber to adopt the standards decided 
upon, although the advantages of so 
doing are not likely to be disregarded. 
Each of the “Big Six” has sponsored 
certain subjects and, when meetings 
have been called, has acted as host to 
the other committee members and to 
relevant suppliers’ representatives. As 
a result, members have visited each 
of the main factories in turn, and have 
had opportunities . of comparing 
methods of administration and manu- 
facture. Competition overseas, rather 
than in the home market, is critical, 
and a concerted effort is needed to 
rival successfully the very large manu- 
facturing organizations in some foreign 
countries. Therefore, such an inter- 
change of ideas has become ever more 

desirable now than in pre-war times. 
The importance of this subsidiary 
outcome of the standardization meeting 
has been emphasized by 
the committee, which states: 
“Over and above the strict 
terms of reference, the 
senior engineers and pur- 
chase executives of the ‘Big 
Six’ have been drawn 
together to a degree never 
previously achieved during 
the history of the industry. 
This establishment of 
greater co-operation is likely 
to prove of the utmost 
benefit to the automobile 

industry in the future.” 

There is little doubt that 
the way in which these 
standardization measures 
have been effected ap- 
proaches the ideal. Direct 
contact between responsible 
executives capable of taking 
quick decisions has resulted 
in the completion of the 
process in the shortest 
possible time. Moreover, 
by virtue of the close co- 
operation between compon- 
ent manufacturers and the 
industry, in the initial stages 
of the work, agreement has 
been reached on the ques- 
tion of making the fullest 
possible use of standard 
components. It would have 
been very difficult for an 
organization outside the in- 
dustry, such as The British 
Standards Institute, to have 
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TABLE |. 


Dynamos 

Starters 

Ignition coils 
Distributors 

Starter switches 
Dipper switches (foot) 
Control boxes 
Headlamps 


Sidelamps 
Stop, tail and 
number-plate lamps 


Trafficators 

Horns 

Windscreen wipers 
Lighting switches 


Ignition switches 


Totals 


obtained comparable results in such 
a short time. 

Some idea of the rate at which 
standardization is being introduced 
may be obtained from the target 
chart for electrical equipment. 
Furthermore, the tables illustrate just 
how great is the simplification achieved. 
This is even more remarkable in the 
case of electrical equipment as, for 
passenger cars and light vehicles, 


most of it is supplied by the firm of 


Joseph Lucas, Ltd., which had 
already established an appreciable 
measure of standardization before the 
present scheme was commenced. 

After discussion of the relative 
merits of the different voltage systems, 
it was decided to adopt 12-volt equip- 
ment as standard. Many electrical 
components have to suit individual 
vehicle requirements as regards style. 
It has been necessary, therefore, 
to form another group of secondary 
standard items, listed in Table | as 
classified and special. 

It would appear that a cost reduction 
of 2d. per wheel is the maximum that 
can be expected from wheel standard- 
ization, and this would inevitably 
entail modification of chassis parts. 
As a consequence, the subject needs 
careful consideration before useful 
standards can be laid down, and the 
standards book is not yet ready for 
issue. It has been agreed that 14 in, 
15 in, 16 in and 17 in tyres shall be 
standard, and tyre sections are to vary 
in } in steps e.g., 4.50 in, 5.00 in, and 
5.50 in. Bolt pitch-circles of large and 
small diameters were discussed, the 
bias being in favour of the small 
circles. Agreement was reached that 
60 deg seats be adopted for wheel nuts. 

The brake standardization com- 


1949 


Production 


Classified 
and special 


Present 
standards 


3 3 


alternative drives 
9 


(three alt. bulbs 
two alt. rims) 
l 


‘ 
six alt. finishes 


1 
two alt. finishes) 
9 


alternative feet 


mittee unanimously agreed that only 
dimensions affecting the installation 
of the brake system as a whole should 
be fixed, otherwise competition would 
be eliminated and technical progress 
obstructed. However, the number of 
brake sizes available is to be reduced 
by 30 per cent and limited to ten, 
varying from 71} in to 122} in. 
The introduction of unified threads 
will materially affect the standardiza- 
tion of hydraulic fittings. 

Propeller shaft assemblies are 
reduced to include five different sizes 
of universal joints, four diameters of 
tube, and two tube wall thicknesses. 
This gives a range of seven different 
tube sizes. An effort has been made 
to control these dimensions, by 
quoting, for each size of tube three 
preferred lengths between joint centres 
Useful design charts are included. 

The damper standards book con- 
tains particulars of two telescopic 
types, three wishbone lever-arm dam- 
pers, and three types of single lever 
arm damper. Included also are 
dimensions of levers and connecting 
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links to be used in the whole range of 
cars manufactured by the “Big Six”. 
That a considerable improvement by 
standardization has been effected is 
evident from the table. 

Metric sizes have been adopted as 
standard for ball and roller bearings, 
and the elimination of inch sizes has 
resulted in a reduction of 50 per cent 
in the number of different bearings. 
Thin-wall bearings have also been 
considered. It has been agreed, for 
main bearings, to adopt eleven stand- 
ard diameters with specified lengths 
for each, and two wall thicknesses. 
Standard connecting rod bearings are 
to be available with a range of fifteen 
diameters and two wall thicknesses, 
again there are agreed lengths. 

Body hardware presented many 
problems to the sub-committee, who 
decided very wisely to retain, as far as 
possible, the freedom of the manu- 
facturer to establish individuality as 
far as styling is concerned. In the 
course’ of discussion, the special 
requirements of the small low-cost 
car, calling for a degree of compromise 
in some instances, were kept in mind. 
Standards have been evolved for rear 
lamps, ashtrays, sun visors, driving 
mirrors, glass channels, boot-lid locks, 
interior grab handles, window regu- 
lators, and interior door handles. 
Consideration is to be given in the 
future to bonnet locks and safety 
catches, armrest fittings, door locks 
and door checks. It was agreed, with 
regard to bumper assemblies, that no 
standardization is possible owing to 
individual styling requirements. It is 
pointed out that the choice of two 
quoted basic rolled sections would 
generally be of benefit. 

Another of the standards books 
covers instruments and engine fittings. 
Among the items listed are speedo- 
meters and flexible drives, pressure 
gauges and connections, fuel level 
gauges, radiator thermometers, elec- 
trical car-clocks, combined instru- 
ments, oil pressure switches, thermo- 
stat housings, car-heater connections, 
fuel pumps and carburettors. 


TABLE Il. 


Telescopic dampers 
Fixings 

Eye top and bottom 

Eye top and stem bottom 
Stem top and eye bottom 
Stem top and bottom 


Lever-operated-type dampers 
Links 

Link fixing, pins, etc. 

Lever arms 


Totals 


1949 Present 
production standards 
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Its Measurement and Interpretation 


STUDY of noise by physicists 

and engineers is handicapped in 

that no two people hear a given 
noise exactly alike, and the recollection 
of a noise is liable to be inaccurate. 
Objective instruments for measuring 
noise exist, but the human experience 
and its effects, which are what concern 
the engineer, bear no simple and 
exact relationship to the readings of 
such a meter. 

The frequency of noises arising, for 
example, from firing impulses in oil 
engines, or from gear teeth, bear a 
definite relationship to the speed of the 
machinery responsible for them, and 
are sometimes called “‘pitched”’ noises. 
“Unpitched” noises, usually shock- 
excited, are caused either by vibration 
at the natural frequency of the machine 
part, or be reverberation. The fre- 
quency of an unpitched noise, such as 
that caused by valve spring surge, 
bears no definite relationship to 
machine speed. 

In machinery noise, both pitched 
and unpitched components occur. 
Pitched components often predomi- 
nate where mass and stiffness are 
great, and unpitched components, 
which provide the bigger problems, 
in lighter constructions. 


Methods of measurement 

A microphone may be placed at 
equal intervals round the machine, 
extraneous noises being first sup- 
pressed. The average reading, ex- 
pressed in decibels, is known as the 
general sound level. This method of 
measurement is of limited value, since 
the same average sound level may be 
recorded for very different noises. 





*Abstracted from a paper entitled The Measurement 
and Interpretation of Machinery Noise with Special 
Reference to Oil Engines, presented to the Institution 
of Mechanical Engineers in December, 1951. 
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Fig. 2. Narrow-band analysis 


By C. H. Bradbury, M.I.Mech.E. 


Fig. 1. Equal sound level contours 
Alternatively, a microphone traverse 
may be made of a selected plane, the 
sound-level recordings being charted 
subsequently and points of equal 
sound level being joined by continuous 
lines to give equal sound-level con- 
tours. The contours, Fig. 1, are a 
guide to the source of a noise. 

A frequency spectrum obtained by 
the narrow-band analysis shows which 
frequencies predominate, and often 
permits the source of the noise to be 
determined. In Fig. 2, for example, 
the peak at 75 c's is at the oil-engine 
firing frequency, and the peak at 
370 c/s corresponds to the turbo- 
charger speeds. If such a spectrum is 
taken at varying engine-speeds, peaks 
of pitched noise will assume positions, 
in relation to the frequency axis, in 
proportion to the speed, whereas 


unpitched peaks will be static. The 
general distribution of the noise 
measured may be indicated also by 
analysis into octaves, Fig. 3. Thus a 
variable band-pass filter selects sounds 
in octave ranges 37-5 to 75, 75 to 150 
and up to 4,800 to 9,600 c's, and again 
in the ranges 50 to 100, 100 to 200 
and up to 6,400 to 12,800 cs. The 
sound levels recorded at mid-band 
frequencies are plotted as ordinates. 

The source of an unpitched peak 
having considerable magnitude and 
known frequency may be traced by 
setting the analyser at the frequency 
and making a single traverse. Bulges 
A and B in Fig. 4 indicated the source 
of a noise due to cavity resonance in a 
gear housing. 


Interpretation of results 

When a reduction of noise is 
required, difficulty lies in the inter- 
pretation of the data and in determining 
what constitutes objectionable noise 
rather than in measurement. In the 
spectrum of a three-cylinder, four- 
stroke oil engine running at 1,500 
r.p.m., for example, the highest peaks 
could not be identified with certainty 
and the peak occurring at the firing 
frequency was relatively unimportant 
whereas those at five, six and eight 
times this frequency were considerable. 

Spectra from a six-cylinder, four- 
stroke oil engine showed a clearly 
defined firing frequency at 1,000 r.p.m. 
that was almost totally suppressed at 
1,250 r.p.m. Peaks were high in zones 
40 to 60, 90 to 130, and 180 to 250 c/s, 
irrespective of the frequency per 
engine revolution. Some form of box 
resonance was indicated, therefore, 
but its cause was not clear. Two 
further spectra, taken while the engine 
was motored at 1,000 r.p.m., first 

















Fig. 3. Octave analysis 








with pistons and secondly without 
pistons but with normal fuel injection, 
provided a clue to the major distur- 
bances. It transpired that the 40 to 
60 cs zone was attributable to the 
piston stroke, while the fuel injection 
equipment excited the noise at 500 c's 
and had some effect at lower frequency. 

Spectra of noisy and quiet oil 
engines, and of compressors, showed 
that for quietness by subjective 
standards, the sound-level “hump” 


must be at the low-frequency end of 


the curve and that “‘peakiness” at 
the high-frequency end must be 
minimized. Low-frequency peaks are 
unimportant. 


Reduction of noise 

Noises are objectionable if they 
make conversation difficult or cause 
nervous strain. Of the machines 
tested, the worst offenders were those 
giving 80 db, or more, in the 1,000 to 
5,000 c's range. Consideration should 
be given mainly to sound reduction in 
the range of 200 to 10,000 c's. This is 
well beyond the basic disturbing 
frequencies of the moving parts of the 
normal engine. The objectionable 
sound must have unpitched frequen- 
cies associated with the design, but it 
is impracticable to calculate all possible 
frequencies in the design stage, and 
design is conditioned by practical and 
economic factors. However, since 
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Fig. 4. Constant frequency contour, 400c/s 


high-frequency sound is caused by 
shock-excited vibration, a primary 
object is to reduce shock-loading. 

Noises are produced by the piston 
and connecting rod mechanism, firing 
impulse, valve gear and fuel-injection 
equipment. To give some idea of the 
relative importance of these parts or 
functions, three oscillograms of noise, 
from a_ single-cylinder engine (a) 
running normally (b) motored, and 
c) motored with fuel-injection system 
in operation, are reproduced in Fig. 5. 
The kick on the trace corresponds to 
the injection timing, and the operation 
of the valve gear is discernible midway 
between injection points. 

The main source of piston and con- 
necting rod noise, Fig. 5b, is piston 
“slap” and bearing clearance. The use 


Engine running normally 


(b) Engine motored 
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of low-expansion piston material, and 
control of the piston clearance shape 
from skirt to top ring, serve to reduce 
slap. That part of the piston from 
skirt to gudgeon -pin, over which 
temperature varies little, might be 
made parallel, to act as a cross-head. 

A principal contributor to noise is 
the firing impulse. Noisy combustion 
is almost certain to occur in the 
normal oil engine if the ratio of 
maximum- to compression-pressure is 
greater than 2:1, the amount of 
pressure rise being more important 
than rate of pressure rise. 

If fuel pump reactions are trans- 
mitted to the camshaft, the velocities 
and accelerations of the valves are 
upset, and the silent valve operation, 
theoretically attainable, is not realized. 
Fuel-injection equipment may well 
itself be the main source of oil-engine 
noise. The sharp pressure rise followed 
by sharp cut-off at the end of injection, 
associated with high combustion eff- 
ciency, involve shock loading and 
shock release in the camshaft and fuel- 
pump support, and these react on 
valve gear and engine frame. The 
magnitude of this high-pressure noise 
in Fig. 5c is determined partly by the 
location of the fuel pump on the engine 
frame. It is most important that the 
pump should be adequately supported, 
the point of support being ribbed to 
obviate diaphragm effect, and the ribs 
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Engine motored with injectioi: system in operation 


Fig. 5. Sound records from single-cylinder oil engine 
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Fig. 6. Sound level readings 
so located that cavity resonance can- 
not occur. 

At critical crankshaft speeds in 
torsional vibration, the crankshaft 
journals oscillate across the bearing 
clearance, hammering the bearings at 
the critical frequency and producing 
a low rumbling noise. If the camshaft 
is driven from a point remote from 
the node, the vibration is transmitted 
to the valve gear, where a rattle is 
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Fig. 7. 


produced. Fig. 6 illustrates the effect 
of torsional vibration in a six-cylinder 
engine over a speed range including 
the sixth-order major critical speed. 
Noise can be damped and, in general, 
the thicker and softer the jointing 
material, the quieter the engine. The 
joint between cylinder head, liner, and 
crankcase seems to be vitally important, 
and composition gaskets are usually 
held to be better, in relation to noise, 


56 OE 2 





FATIGUE 


At a meeting of the South London 
branch of the Institute of Welding 
on the 10th January, 1952, Dr. R. 
Weck, Ing., Ph.D., presented a paper 
entitled “Some Practical Considera- 
tions in the Design of Welded Struc- 
tures used under Fatigue Loading.” 
Although the paper dealt with practical 
aspects of the subject applicable to a 
wide range of engineering problems, 
there was much of direct interest to 
the automobile engineer. 

Dr. Weck stated that designers, after 
changing from a bolted or riveted 
structure to a welded one, were often 
dismayed at the early occurrence of 
fatigue failures. This did not mean that 
the fatigue strength of welded struc- 
tures was necessarily inherently lower. 
In the case of the riveted structure, 
however, fatigue failure was not always 
characterized by the formation of 
cracks, but by rivets working loose, and 
in this way a redistribution of stress 
might take place. This could not occur 
in the more rigid welded structure. It 
was inherent in the form of the S-N 
curve that a small decrease in fatigue 
strength could result in a very large 
decrease in life. The intreduction of a 
stress raiser by faulty welding or 
design, resulting in a comparatively 
small decrease in the fatigue strength, 
could lead to a very large decrease in 
the number of cycles to failure. 

Stress concentrations are of far more 
importance in the design of structures 
used under fatigue loading than is 
generally appreciated. In fact, when 
fatigue is a governing consideration, 
the criterion of design should be the 
fatigue strength of the joints rather 
than the generally accepted criterion of 
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Narrow-band spectra showing effect of acoustic hood 


than harder metallic rings. 

The acoustic hood, which may, for 
example, have a frame of steel angle, 
outside cover of 16 S.W.G. aluminium 
and lining of glass wool 1} in thick, 
positioned by expanded metal, is a 
means of quietening a stationary engine 
operating in a quiet residential district. 
Fig. 7 shows the effect of such a hood. 
The exhaust of this engine was carried 
away through the brick foundation. 


OF WELDED STRUCTURES 


average stress in the members. Butt- 
welds under fatigue loading are approxi- 
mately twice as strong as fillet-welded 
joints. Since the fatigue strength of a 
welded joint does not depend on the 
size of the fillets but on the average 
stress in the members joined, gains in 
fatigue strength cannot be obtained by 
increasing the size of fillets but only by 
increasing the cross-sectional areas of 
the members joined by fillet welds. 

Quality control of welding at the 
production stage is of vital importance. 
Apart from the ill-effects of the gener- 
ally recognized defects, even excessive 
surface ripples can reduce the fatigue 
strength appreciably. The removal of 
reinforcement in butt welds by machin- 
ing to produce a smooth contour is 
very beneficial, but this advantage can 
be lost if the removal is carried out 
by high-speed grinding. The scratches 
formed by this process can actually 
reduce the fatigue strength. 

Where it is obvious that structures 
are subject to fatigue, electrodes giving 
deposits of high fatigue strength should 
be used. There is room for develop- 
ment work to provide filler metal of 
high fatigue resistance. 

In structures constructed from thick 
plate, one inch and over, trouble from 
fatigue is frequently experienced 
because the carbon content in the 
thicker plate is likely to be higher than 
in the thinner plate in order to satisfy 
standard specifications with regard to 
tensile strength. With carbon contents 
of 0-25 per cent and over, cracking 
is likely to occur in the thick material. 
These cracks may not become apparent 
during manufacture but they may oven 
up very quickly under fatigue loading 


and result in failure. Accordingly, when 
steels satisfy standard specifications 
with regard to tensile strength, fatigue 
failure is particularly likely to occur. 
In the larger thicknesses, it is by far 
preferable to use a steel of a rather 
lower tensile strength and having a 
carbon content not exceeding 0-2 per 
cent. Hardness cracks, which may have 
no effect, or very little effect, in struc- 
tures subject to static loading may 
have a disastrous effect on fatigue life. 

Testing of components is the only 
accurate way of estimating fatigue life. 
Only extremes of loading frequency 
have any effect on the results. At very 
low frequencies, in terms of cycles per 
minute, the fatigue strength may be 
slightly lower than normal, probably 
due to a combination of creep and 
fatigue, but once a frequency of about 
5 cycles per minute is exceeded, fre- 
quency of loading has no effect on 
fatigue strength until the frequency 
reaches something in the order of 
30,000 cycles per minute. Further in- 
creases would then result in an increase 
in fatigue life. 


Student Library 


At the College of Technoiogy and 
Commerce, Leicester, a new 
library of Engineering is to be opened 
shortly. One object is to provide a 
comprehensive collection of current 
trade catalogues, instruction handbooks 
and house journals. Such material will 
be greatly appreciated and should be 
addressed to the Chief Librarian, 
College of Technology and Commerce, 
Lero Buildings, Painter Street, 
Leicester. 1991) 











EASURING equipment opera- 
M ting on the basic principle of a 

change of inductance in an 
electric circuit has hitherto been beset 
with difficulties arising from magnetic 
leakage, temperature errors and rela- 
tively poor electro-mechanical efficiency. 
In this instrument, developed by Salford 
Electrical Instruments Ltd. and the 
research laboratories of the General 
Electric Co. Ltd., such difficulties have 
been overcome, it is claimed, by the use 
of a new magnetic powder material 
termed “‘Gecalloy PL”. The powder is 
moulded into a cylindrical core and 
used as the magnetic circuit of an 





Transducer unit 


electro-mechanical transducer. This 
may be regarded as an electrical trans- 
former with a core that is moved by 
the originating mechanical force. The 
primary winding of the transformer is 
connected to A.C. mains through a 
step-down transformer while the 
secondary winding is connected to a 
special dynamometer-type indicator. 
Mechanical force on the movement is 
transferred to the magnetic core, which 
can be moved axially over a total dis- 
tance of about 0-100 in from a central 
position inside the secondary windings 
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When the core is central, the secondary 
windings are balanced and the current 
is zero, but will increase proportionally 
as it is displaced. The coils in the 
converter are connected so that the 
magnetic flux flows through the core in 
the same direction as the very small 
external leakage flux. This makes it 
possible to house the core in a closely 
fitting metal tube, which ensures 
robustness and avoids losses and 
differential temperature errors. 

The secondary windings of the 
converter are placed on the inside of the 
unit and are connected in opposition, 
after careful balancing, so that the 
voltage induced in each is neutralized 
when the moving core is exactly cen- 
tralized. Alternatively, the core can be 
displaced a fixed amount and the 
windings altered so that the full travel 
of the core from one end of the gap to 
the other can be used to increase the 
range of the instrument. If desired, the 
core in the centre position can be 
connected to a centre-zero instrument 
so that differential measurements can 
be made. 

Operation is from alternating current 
mains and the indications can be trans- 
mitted directly over several miles. 
Power consumption is very small and 
there are no amplifiers to maintain, 
contacts to keep clean or a multiplicity 
of moving parts to give trouble. 
Quantities can easily be summated, 
multiple indicators can be used and the 
inclusion of alarms, servo mechanisms 
or recorders presents no difficulties. 

The system is simple and robust and 
can be operated and maintained by 
unskilled personnel. Overall accuracy 
is high and is unaffected by variations 
of ambient temperature. Up to 30 per 
cent change of voltage and 10 per cent 
change of frequency can be tolerated 
without the indications being affected, 
although neither of these extremes is 
likely to occur in practice. 

The converter unit is an aluminium 
alloy case about 5in long, with the 
operating spindle projecting through 
the centre of one end. The unit is 
sealed and is free from temperature 
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THE S.E.1. CONVERTER 


A Remotely Indicating Instrument for Measuring 


error, so that it can be installed in 
exposed positions. It is connected to 
the indicator by means of a four-core 
electric cable sealed to the side of the 
unit. The two instruments together 
weigh less than 40 lb and the indicator 
can be installed at any required distance 
from the transmitter. 

Of similar construction to the stan- 
dard moving-coil switchboard instru- 
ment, the indicating instrument is 
normally of the flush-mounting, pro- 
tected type with a 100 deg scale. The 
movement of the instrument is operated 
by an A.C. electro-magnet. The 
resulting torque for the instrument is 
appreciably greater than that of a com- 
parable D.C. moving-coil instrument. 

It is important to note that the 
combination of the converter unit and 
this special instrument is necessary to 
give an electrical performance that is 





Indicating Instrument 


independent of A.C. mains voltage and 
frequency fluctuations. Hence neither 
the converter nor the indicating instru- 
ment have practical applications when 
operated separately. 

The system has a very wide range of 
applications, of which the following 
are typical : 

Direct measurement of length up to 

0-100 in 

Elongation or compression measure- 

ment 

Mechanical pressure 

Gas, liquid or steam pressure 

Instantaneous pressures caused by 

explosions 

Load indication 

Positional indication 

Liquid level indication 

Measurement of weight 

Temperature measurement 

Although the equipment described 
above deals with the converter unit as 
a separate entity, certain types of 
mechanical equipment, such as pressure 
gauges, are being manufactured or 
developed with built-in converters. In 
these instances the electrical equipment 
is supplied separately in order that it can 
be adapted by the user. 





Production 


BROACHIN 


wifhouf 


manual handling 


of fools 


The increasing popularity of these 
machines is due to robust construction and 
easy adaptability to any of three broaching 
methods—push or pull down internal work and 
surface broaching. They can be supplied 
complete with automatic broach retriever 
mechanism (see illustration). This eliminates 
the manual handling of broaches and increases 
productivity substantially. 


Broaching, a metal cutting operation, 
combines roughing and finishing.” It removes 
stock faster than any other process whilst 
increasing quality of finish and accuracy. 
Illustration shows the machining of the I.D. 
and ten serrations in a steering gear arm on a 
standard T-10-36 American Broaching Machine 
fitted with retriever mechanism and arranged 
for two tool station operation. Production 
rate 230 per hour. The cycle is as follows : 


‘ 


1. Operator loads part at each station, 

2. Retriever moved down with control lever to 
carry broaches down through work into broach 
pullers. 


w 


. Broaching stroke started by operating control 
lever. 


4. At end of stroke, parts are removed. 


a 


. Main cylinder returned to starting position 
carrying broaches back and connecting to 
retriever bushings. 

6. Retriever returned to up position carrying 

broaches to starting position. 


ROCKWELL 


MACHINE TOoet L Te 
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Built by 








COVENTRY GAUGE & 
Jf TOOL COMPANY LTD 


WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 











ALSO AT BIRMINGHAM-—Tel : CENTRAL 3692/3 
ABV 3 
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STOCKPORT—Tel: 


STOCKPORT 5241 - GLASGOW —Tel: MERRYLEE 2822 











Achieving the 
LTO POSSIIE se posuion spite se 


W. T. Flather have shown themselves able to surmount the most difficult problems. 





It is only the impossible they cannot achieve. And the impossible at present is to keep 
up with the demand. So many firms are asking for these fine quality steels now, 
that their full needs cannot be met until more supplies are available. When the 


impossible becomes the possible, W. T. Flather will achieve it. 






seen | SILKASE 
W. T. FLATHER LIMITED mms) "570% 


STANDARD STEELWORKS - SHEFFIELD 














qutemati” 
Some MEN a... 


yne 
git? eve? Sart are @ 








Patent Nos. 555062 
621985 and corresponding 
Foreign Patents 





pest e 
PRT Gy une one 4 be - ECONOMICAL EFFICIENT FOOLPROOF INDISPENSABLE 
on u cn #0 
ae ented we and gente ; 
atiot in 198 este” Ce f . ae 
te Sou au ee Yi 4 SANIGUARD APPLIANCES “iniucted 


62, LONDON WALL, LONDON, E.C.2. 


Telephones. MONARCH 4922 - 4923 DIVISION OF ALLIEO METALS LTO. 
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It is easy to pick out the best fruit. The quality 
of electric lamps. however. is not so obvious. bunel 
They all look alike. But you will always be right 


to use Osram. They are made by the G.E.C., the 


\— 
i 


\ 


largest British electrical manufacturing organ- 
isation. All the vast technical resources and 
practical experience of this , great firm are 
intimately associated with Osram lamps at 





every stage of manufacture. 


O11 17 f, 


LLISI LIS / 


Cy 
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Sr the wonderful lamp 





FLUORESCENT A &EC. PRODUCT 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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COMPONENTS 


in natural and 





synthetic rubbers 
Consult REDFERN’S 
at an early stage 
in your planning 











Our rubber technologists — naturally enough— have 
a highly specialised knowledge of the processing 
characteristics of rubber. They are always ready to 
collaborate with designers, at all or any stages of 
product development. Their experience can help to 
simplify problems arising before and during pro- 
duction and save both time and money. 


In planning ahead, it pays to consult Redfern’s ! 





Specialists in Moulded Extruded and Handbuilt Rubber Parts 


REDFERN’S RUBBER WORKS LIMITED 
HYDE . CHESHIRE - Tel: HYDE 621 








Design, precision production and final testing to 1/10,000 of an inch 
are the three basic reasons for Johansson tap supremacy. For higher- 
grade performance and consistently longer life, Johansson are the 
taps to specify 

SPIRAL FLUTED TAPS for blind-hole machine tapping. Only one 


AN: ~ Ons =D; tap per set is needed for perfect threads in most materials. 


= SPIRAL POINTED TAPS for machine tapping through holes in most 
PRECISION TOO 


UM ENTS ductile materials. Only one tap needed to produce the threaded hole. 
Southfields Road, Dunstable, Beds. Telephone: Dunstable 422/3 
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DAVID BROWN 


*& SONS (HUDDERSFIELD) LIMITED 
® HUDDERSFIELD ENGLAND 


A DAVID BROWN COMPANY 


THE AUTOMOBILE ENGINEER, February 1952 93 





Making the big drum sound 
_ . 


ARGONARC 
WELDING 


J Drums, vats, cyclones — all kinds of aluminium 

and alloy vessels manufactured by May and 

Baker Limited for their own use—are welded by 

Argonare process with no corrosive after- 

effects, as no flux is used. Strong, clean, consist- 
ent, they require little or no machining. Stainless steel 
sheets, too, can be welded with negligible distortion and 
minimum electrode wastage, because the tungsten 
arc is small and concentrated. 


DEMONSTRATIONS THROUGH ALL OUR OFFICES 


KO THE BRITISH OXYGEN CO LTD 


LONDON AND BRANCHES 











@ REDUCED MACHINING COSTS 
@ HIGH ACCURACY TO CLOSE LIMITS 
@ MASS PRODUCTION OF INTRICATE SHAPES 
@ HARDNESS & HIGH STRENGTH TO WEIGHT RATIO 


FCM TAiae IN BRASS, GUNMETAL 


UEGASTUINGH stnvcnwese BRONZE 








Fow further information wile Dept. AlE 


COPPER AND ALLOYS LIMITED - GREETS GREEN ROAD - WEST BROMWICH 


TELEPHONE WEST BROMWICH 1|774 (5 LINES) TELEGRAMS ALCOP:PHONE - CABLEGRAMS ALCOP 
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Stowe & Bowden 


Constant calls for progress in design and still greater efficiency to keep abreast of new ideas, new materials and 
machines these, as well as standard spring requirements for the motor industry are answered by the products of 


the Tempered Spring Company. 
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Fot Maximum Ficduction 


Ward N°1O COMBINATION TURRET LATHE 
Ward machines are designed and built to get the 
best out of tungsten carbide, their metal removing 


capacity being limited only by the cutting tools used 













OUR FULL RANGE INCLUDES MACHINES 


HAVING CAPACITIES FROM 3 IN. DIA. ecinnnia ate ae Kine 
BAR UP TO COMPONENTS REQUIRING A Daimler Gearboxon Ward No 
SWING OF 35 INS. OVER THE BED COVERS 10 Combination Turret Lathes 
at THE DAIMLER COMPANY 

Please write for particulars LTD. COVENTRY 














H.W.WARD & CO.LTD a 


SELLY OAK - BIRMINGHAM 29 
TELEPHONE SELLY OAK 113! 
W 568 








Vv © WITH VERTICAL 
Ee OR VERTICAL AND 
- HORIZONTAL HEADS 
i e 7 FT. TRAVERSE 
A © 36r7is UNDER SPINDLE 
® TABLE SIZE TO SUIT 








MILLI a | REQUIREMENTS 


KENDALL € GENT L” 


VICTORIA WORKS 
GORTON 


MANCHESTER 





Telephone EAST 1035 


K171 
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Wodeu Hulomulu lubucalion of 
BUSES & COMMERGIAL VEHICLES 
by meat of 


ndctomic 


MILEAGE “CONTROLLED LUBRICATOR 


Backed by 


Fitted to new Public Tecalemit design 


Service Vehicles as 
standard equipment. 


and service. 


‘ Adequate and con- 
4 f sistent lubrication 
i Sf x 7 
shiesiowetaban ms) ‘ a ensured throughout. 
quantities of oi ty 


Pa 


to each point. citi 


oy ? er ay 
ce f ‘ The outcome of 
gs Eminenely suited y 4 over 20 years 
to fleet y A fy : carat i 
conversion. ; 


_g& All 40 main a d . 
f points lubricated ee ‘| rd ‘ ; \ 
tadliet — \ ff Self-lubricate 
\_nanay ' j Oil fed | if pump requiring 
powers / Lubrication carried under high \ no attention. 
out on a definite ose Yd = E 
mileage basis. = 
—_i— 


TECALEMiIr 


| The Authority on Lubrication 
PLYMOUTH & BRENTFORD 
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Al LAS CUTS | 


DIE FINISHING © 
COSTS IN HALF! 





Atlas Diesel has now developed a range of high precision rotary air operated 

hand tools having just those characteristics which the use of Tungsten Car- 

bide Cutters demand—steady running—correct speed—correct power. It 

means no less than the start of a new era in hand finishing. In the hardest tool 

steel, finishing costs are halved. In every application time is saved, accuracy 

is improved, work is lightened. Whatever the finishing job there is an ‘Atlas’ 
tool of the right size and type for it. 


strated leoflet, or see the complete range at your nearest Atias Depot, 


ATLAS DIESEL COMPANY LIMITED Beresford Avenue, Wembley Middlesex. Wembley 4426. Service Depots:— 
MANCHESTER + LEEDS + GLASGOW + BIRMINGHAM + NEWCASTLE = BRISTOL - CARDIFF + NOTTINGHAM + BELFAST - DUBLIN + JERSEY (C1) 





Steel Wheels for Cars. 


Commercial Vehicles and Tractors 


CONSIDERABLE SUPPLIES 
AVAILABLE ON CONTRACT 
BASIS TO MANUFACTURERS. 
STANDARD OR SPECIAL 
TYPES AS REQUIRED. 








These wheels are imported 
from Western Europe and 
are as supplied to Continen- 


tal vehicle manufacturers. 


WATKINS & ROSEVEARE LIMITED 
CANTRELL WORKS IVYBRIDGE, DEVON -_ TEL. 111 
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MODERN TIMING DRIVES 





A drive on which the first stage is automatic- 
ally tensioned by a spring tensioner, the 
second stage having provision for chain 


adjustment by jockey wheel. 


The wide experience of our Technical Depart- 
ment is readily available, and, to ensure the 
best performance we invite consultation in 


the initial stages of design. 


es 
Two stage drive, with spring tensioner 
and jockey to single overhead camshaft 












RENOLD 


TIMING CHAINS 


Write for Catalogue Ref. 115/06/34-L 





RECC @ THE RENOLD & COVENTRY CHAIN COMPANY LIMITED - MANCHESTER - ENGLAND 
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at all stages of manufac- 
ture ensures a trouble 
free product... the 
reason why most manu- 
facturers use HighTensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


TYARWOOD INGRAM. LT? 
PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC baston.3607. 














SO a gor one er 


Leeming 


CLOTHS FOR 
<< 4 CLEANING 
MACHINERY 


The Leeming Service provides 
a trouble-free, regular weekly 
delivery of soft, sterilised 
cleaning cloths— 


at half the cost 
of rags. 


Seoectonenhonies sige sre stots: 4M eeiets 





SS 





COTLAND - NORTHERN ENGLAND 
emite 


MIDLANDS : SOUTHERN ENGLAND 
SALFORD): 3° tA CS 


TELEPHONE - MANCHESTER BLACKFRIARS 2561 


es nena Leeming Brothers / 
ait 














LB3 
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A steel forging, 
hardened to Rockwell 
58° at Scale C took 1 
minute 30 seconds for 
setting up and initial 
dressing, 5 minutes for 
re-dressing and only 8 
seconds for actual 
grinding. 


4 Hetual grinding time Esecs! 


> 


In common with other leading automobile manufacturers, the Ford Motor Co., (Canada) Limited 
employ only the most modern production methods. Amongst their tools is this Newall 10” « 24” L.A. 
Grinding Machine. With this machine, all diameters of Gear Transmission Countershafts can be 
ground at one plunge—the actual grinding time taken 
being only 8 seconds. The L.A. Grinding Machine has 


proved to be the right tool for high and economic outputs. 


(gear Transmission countershaft 


, NEWALL GROUP SALES LTD. 
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7 CENTRE LATHE 


JUNIOR J 


The NEW WOODHOUSE & MITCHELL 
70 Junior has been developed to provide 
a robust 7in. centre lathe suitable for 
production or for general machine shop 
service. Simple and straightforward in 
design, this lathe has become popular 
because of its easy operation and main- 
tenance. There is a choice of two types 
of feed box, either Norton quick-change 
or the three-feed type. The diagonally 
braced bed has an ample gap, and separate 
vee guides to saddle and tailstock are 
points which deserve emphasis. 
Briefly, the 70 Junior is worthy of a 
place in any machine shop where 
economy of operation, accuracy and 

. INVERTED VEE AND FLAT GUIDES 4. TENSION MOUNTED LEAD SCREW reliability are primary considerations. 

2. DIAGONALLY BRACED BED. WITH BALL THRUSTS. 

3. SINGLE LEVER SELECTION OF 5. HEAT TREATED NICKEL-STEEL MERCHANTS SUPPLIED. 

SLIDING AND SURFACING FEEDS GEARS ON MULTI-SPLINED SHAFTS. Complete specification on request. 


WOODHOUSE € MITCHELL 


(PROPRIETORS - THOS W. WARD .toO ——_—_—————— 


PHONE. BRIGHOUSE 627 Gline) WAKEFIELD RD. - BRIGHOUSE - GRAMS WooDHOUse BRIGHOUSE 











——[DROPFORGINGS] 
Sa Tee 


“As long as this World lasts, there will 





always be new ways of doing things.” 


Let’s admit frankly that a dropforging may seem one of the most 
prosaic things in Industry, appearing to be merely an inert mass of 


compacted metal. 

It cannot tell you of its improved technique that ensures its superior 
service in the days ahead, ner can it of itself speak of the superior service 
which produced it. 

So, memorise the initials S.W.F., as something worth while not only in 
advanced technique but in personal, prompt and intelligent co-operation. 


Get in touch with us. 


SOUTH WALES FORGEMASTERS LTD 
GARTH WORKS ° TASES WELL * CARDIFF 


@ Groms: “ FORGEMASTERS,” TAFFS WELL Phone: TAFFS WELL 41/2 
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we 


.... is the answer to some difficult gear problems, and is 
applicable to both spur and helical gears. 

The Elliptoid tooth has both its horizontal section and vertical 
profile modified, and end thickness is always less than it is at 
any other point along the tooth, thus providing a perfect 
safeguard against_end bearing. 

Much higher tooth loads may be offered to an Elliptoid Tooth, 
therefore gear weight may be reduced without risk of stress 
failures. 


THE RED RING CHURC HILL 

CHURCHIEL-REDMAN LTD a GEAR SHAVER «con 
COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 
Also at. 6L ORO ON. MANCHESTER, GLASGOW, and NEWCASTLE-ON-TYNE 





shape and form 
SHEET METAL! 


Today, shape and form in all sheet metal fabri- 
cation are of premier importance and therefore 
callfor the use of first class equipment .. . such 
as those machines in the world famous range of 
Besco SHEET METAL WORKING MACHINES AND 
PRESSES. Too numerous in variety and size to 
advertise individually . . . we offer ALL machines 
for ALL operations in sheet metal ! 








Besco Universal Nibbler Shear. Fabricated stee] plate 
construction. Two models to cut any shape in mild steel 
sheet up to 4” and }” thick. Depth of throat 42”. High 
speed motor drive. Registered Design Nos. 849977 
and 853257. 


F. J. EDWARDS LIMITED LANSDOWNE HOUSE, 
359-361 EUSTON ROAD, LONDON, N.W.1 41 WATER STREET, BIRMINGHAM, 3 


Telephones: Euston 4681 (7 lines) 3771 (4 lines) Telephones: Central 7696-7 
Telegrams: Bescotools Norwest London Telegrams: Bescotools, Birmingham 3 
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PERFECT BLUEPRINTS 
direct from your 
TURQUOISE Pencil tracings 


So opaque and densely uniform is every line 
from a TURQUOISE Drawing Pencil thai 
you can make sharp, perfect prints direct 
from your pencil tracing. 

[n addition, the Eagle super bonding process 
gives TURQUOISE Pencils stronger pvints 
and seals in the lubricating waxes for 
permanent smoothness. To prove this may 
we send you a specimen print and a free 
TURQUOISE Pencil in any one grade you 
wish ? 


“CHEMI* SEALED” 


TURQUOISE 


THE DRAUGHTSMAN’S PENCIL 





EAGLE PENCIL COMPANY - TOTTENHAM ~« LONDON °: N.17 














it doesn’t make Sense fora company to employ full-time specialists and equip 


laboratories to cope with scientific problems that only occasionally arise. Even when such facilities do 


eee rvs 


; 
exist within an organisation there are times when specialist outside advice and services are needed. 


But whatever the reason, when you need additional help come to Nash and Thompson, 


scientists to industry. We are fully equipped to examine scientific problems, analyse materials, design 
special instruments, prepare working drawings and make prototypes. 
In any event it is worth getting in touch with us so that we can send you our booklet. This 


will give you full information about our facilities, the instruments we design and make, and the 


qualifications of our technical staff. 





Nash and Thompsom war 


Scientists to Industry 


OAKCROFT ROAD, TOLWORTH, SURREY « Tel: ELMbridge 5252 
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CASTING MACHINING ASSEMBLY 


sections of the PBM At PBM we have every Technical information on 
works which combine facility for adapting your specific problems involving 

to give users of light ideas to practical produc- aluminium die-castings or 
alloy castings a com- tion processes, our draw- machining or assembly 
prehensive service from ing office, tool-making requirements will be pro- 
technical advice to com- section and machine shops vided on application. May 
plete assembly of the support our own foundry, we quote you for com- 
finished product. laboratory and heat treat- pletely machined castings? 
ment departments. 











PERRY BARR METAL COMPANY L' OSCOTT WORKS, GREAT BARR, BIRMINGHAM 22a.PHONE GREat Barr 1794-5-6 





No element of doubt... 


LO-VOLT SOLDERING IRONS 


These handy little irons, which have been specially developed for light 
soldering work, are 8} inches in length and weigh only 34 ounces. This 
pencil-like size and light weight makes easy those tricky soldering jobs 
where a heavier iron is more difficult to control. Suitable transformers are 
available with tappings at 10, 12 and 13 volts. Nominal voltage is 12— 

giving 36 watts and an idle bit temperature of 395°C; the-recom- 

mended bit temperature for 40/60 solder (280°C), is reached in four 

minutes. The temperature of the iron can be varied to suit 

different classes of work and the heating element is metal- 

sheathed and virtually indestructible. 


~-.- with Metrovick Elements 


METROPOLITAN-VICKERS ELECTRICAL CO. LTD., TRAFFORD PARK, MANCHESTER 17, ENGLAND 09 
Member of the A.E.1. group of companies 


WmeOLe@@ tubular elements for greater efficiency 
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Do you need 
plastics for 
defence 
programmes 








E Well, Well... tt tooken perFect 


Apples can be tested for flaws by cutting them open. 
The new burden imposed on industry by the | And if there is no flaw you can always eat your apple. 


Monae cme ci: 


oe . ‘ : Welded joints and castings can be tested that way 
: over-riding demands of defence production cae a ‘ 
; | too — but if they’re trouble-free, they won’t be much 
i can be lightened from the outset by passing to | use when you've finished. The way out of that 
3 
EKCO Plastics problems involving high grade | difficulty is to use X-rays. They'll show up trouble if 
ee ° “re is g fg 29, ; i in one iece if 
; precision mouldings. EKCO take over complete | hte 'S any, and leave your ina ciara saaeai 
there isn't. 
production— down to final test and inspection by | we make and sell complete equipment for non- 
: staff that is officially approved by A.LD., destructive testing of metals by X — and Gamma 


radiography. We also run an 





Admiralty and other Government Departments. 






inspection service, sending out teams 





for on-site work, and examining 


smaller items in our laboratory. 
Please write for descriptive booklets. 


solus-schall} 


PLASTICS FOR | QK We Look Into THINGS 


INDUSTRY | 1 
Members of the British Plastics Federation and | 
the Society of the Plastics Industries of America. 












| SOLUS-SCHALL LTD. (INDUSTRIAL RADIOGRAPHY) 
| 18, New Cavendish St., London, W.1. 

| Tel: Welbeck 1212. 
| 
| 






4 





© 44 





—. K. COLE LTD. (Plastics Division) SOUTHEND-ON-SEA 
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ABRASIVE CLEANING AND 
SHOT PEENING PLANTS 


Illustration shows our W.M.T.4. Multi-Table 
Wheelabrator designed for de-scaling gears, 
pinions, &c., &c., and shot peening. 


It is also suitable for many other types of work. 





Send for details of these and other types of 
machines to suit every purpose. 


TILGHMAN’S 
PATENT SAND BLAST Co. Ltp. 


BROADHEATH, Nr. MANCHESTER "°"** @2a5'"c"*" 


LONDON OFFICE: 17 GROSVENOR GARDENS, S.W.1. VIC. 2586 


MIDLANDS : R. J. RICHARDSON & SONS LTD. Commercial St., Birmingham 





. ¢ sd 4 
ALUMINIUM BRONZE CO.LTD. 
Walfows Lane-Walsall . Staffs. {rs WusMiaoe al 
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Has a fastening job 
put you 
‘on the spot’? 


Why do the worrying when we've already done 


it for you / Dot Fasteners are mace 

a great variety of designs for a prodigious 
number of jobs—including yours probably. 
If not, our unique experience of fastening 
one thing to another will quickly find 

an answer. It’s a sure way 


out of a problem to 


LAMP OAM 


CARR FASTENER CO. LTD 





\DLE 


site GRADE BOLTS 


COLD HEADED 
OR TURNED 


BOLTS, NUTS 


AND 


SET SCREWS 


C. LINDLEY & CO. LTD. 
ENGLEFIELD ROAD, LORDON, Naa 
Phone. CLISSOLD 0643 (4 lines) ‘Grams: BEAUVOIR, NORDO, LONDON 











THE | |)wmellt RANGE OF HIGH 
QUALITY SPECIAL PURPOSE 
STEELS 


SPECIAL ALLOY AND CARBON STEELS, 
Black Rolled, Bright Drawn or Smooth 
n the Heat Treated or untreated 


UTTING STEELS HEATING RESISTING 
E STEELS, SHEAR BLADE STEELS, HIGH 
OOL STEELS, STAINLESS STEELS, VALVE 


ollow Steel Bars with 
Smoothness assured by 
DUNEI r Patent Austenitic 
ess are available in rounds fin, to 
lamete I S$ gin. to yl, 
lengths up to 
Octagons and 
ms are also 


ars in 
diameters eee 
gths 
up o 20ft 
I with 
s jin 
ind upwards. 


(SHEFFIE D) LIMITED 
Head Office: Attercliffe Wharf Works, Sheffield 9. 
Telephone Nos, : 41121 (5 lines), Telegrams: Blooms, 
Sheffield, Branches a: London and Birmingham. 
ENGINEERING DEPARTMENT— HEAT Ld aaa DEPART- 
MENT — BRIGHT CRAWING DEPARTMENT, Attercliffe : 
ROLLING MILLS, Attercliffe, and Clay Wheels Lane, Wadsley 
Bridge, Sheffield. 
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The Timken Roller Bearing Company 
of Canton, Ohio, U.S.A. 


...announces that by the judgment of the 
United States District Court for the Northern 
District of Ohio, Eastern Division, in the 


case of United States of America vs. The 


Timken Roller Bearing Company, our agree- 


ment with British Timken Ltd., of Birmingham, 


roller bearings in certain territories for original 
installation and imposing certain conditions 
upon sales by us of bearings for replacement 
purposes in those territories, has been term- 
inated, and renewal thereof prohibited. 


We may hereafter make sales of tapered 


England, and with Société Anonyme Frangaise roller bearings in any territory free of the 


Timken, of Asnieres, France, granting to those restrictions formerly imposed by virtue of 


companies the exclusive right to sell tapered such agreement. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON 6, OHIO. U.S.A. 








ELECTRONICALLY 


A typical example from the range of electronic 
instruments is the G.E.C. Magnetic Sorting Bridge 


Qualitative examination of ferro-magnetic components by electronic 
means is now an accomplished fact. Specimens are compared with 
a kmown selected standard, and any variations are immediately 
shown by the shape of the trace on the cathode ray tube which tells 
the routine tester as well as a practised observer in what way the 
TEST specimen varies from standard. The very wide potentialities of the 
SPECIMEN ‘ P P : : . 
Fas) G.E.C. Magnetic Sorting Bridge are dealt with in a publication, 
Ss No. X9835, available on request. 
ed 
= 


STANDARD | 


@ UP TO STANDARD 





STANDARD | 


J 


TEST The cathode ray tube screen is shown 
SPECIMEN - 
in the centre of the instrument. the 

unit to the left containing the standard 

and that to che right the test specimen 





| @ VARIATION FROM STANDARD 


SORTING BRIDGE 


THE GENERAL ELECTRIC MAGNET HOUSE, KINGSWAY, LONOON, 
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GO TRADE MARK 


dag 


COLLOIDAL 
GRAPHITE 


PROVIDES 


> 


agUILT INP LUBR EATON 
Applied to bearing surfaces of aircraft, 


motor car, and diesel engine components, 
‘dag’ colloidal graphite provides a hard, 
oil- resisting graphite film which offers 
protection against scuffing, seizure and 


excessive wear during running-in 


( lloidal 
graphite is unaffected by hig! nd low 


Dry film lubrication with ‘dag 


temperatures. It is used as a pre-assembly 


lubricant and for the continuous lubrica- 
tion of devices that cannot be eflectively 
lubricated with conventional petroleum 


oils or greases, 


Acheson Colloids is equipped to d 
integrating, dispersing and 


solids in a wide vari 


ACHESON COLLOIDS LIMITED 
18 PALL MALL, LONDON, S.W.|I 


Please send full information concer se of ‘dag’ 
colloidal graphite in Drv Film La 


Name 


Address 


C OLLOIDS 


MALL NOO 


MC HESON 


PALL 


LIMITED 
N oF -) 





“Building Service 
for Industrialists 


Modern factory for Messrs 
Turner & Newall Ltd., at Croy- 
don. Erected by Chamberlain 
Industries Ltd 


Advice on site selection 


Chamberlain Industries Limited : 
and Town Planning. 


is a modern organisation with a 
unique service. It ccntains all the 
building elements within itself. 
Frem the acquisiticn of the site to 
the final coat of paint, you can 
leave it to Chamberlain Industries. 
It will be done quicker, better, and 
with greater economy. 


Preliminary schemes and 
estimates. 


Assistance in respect of 
Building licences. 


Complete price for entire 
project. 


Finance provided in suit- 
able circumstances. 


500 Buildings completed 
under this service. 


Please ‘phone or write for our Representative to call on you: 


CHAMBERLAIN INDUSTRIES LTD 


(BUILDING DIVISION) 
Staffa Works, Staffa Road, Leyton, London, E.10 
Telephone: LEYtonstone 3678 


ARNBORO 


ELECTRIC INDICATOR 








No complex 

electric = Cir- 

cuits. Replace- 

ments are 

negligible. No 

glass compo- 

nents. Sim- 

plicity ensures ready understanding and manipulation 

without special knowledge. Very large diagrams. No 

Photography, thus saving time and trouble. Calibration 
Lines can be recorded while 
taking Diagrams. 


DOBBIE M°INNES LTD 
Noutical & Enginee: ny Inst 
BROOMLOAN RD GLASGOW SWI 


Also at SOUTH SHIELDS - LIVERPOOL LONDON 
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-the answer to your 
bearing problem 


...-because Clayflex Patented Flexible Bearings are in effect 
articulated joint bearings, the elastic elements of which have 
as their chief objectives :— 


flexibility of movement 
absorption of vibration and shock 
elimination of noise 

provision of electrical insulation 
obviating lubrication or attention 


Clayflex bearings are engineered to give predictable per- 
formance. Deflection is controlled by size and design of 
metal sleeves and elongation of rubber. Rubber stays alive 
and cannot rupture. They are being applied to innumerable 
applications, one of which is illustrated. Any sizes to 
support ounces or tons. 


We shall be pleased to forward booklet 
telling you more about these unique bearings. 


CLAYFLEX FLEXIBLE BEARING as 
applied to Front Suspension on present 
day design. Bearings produced by this 
organisation are fitted by practically 
every automobile manufacturer as 
criginal equipment 


INGS 
wrekte tc: 0 geome , 
a HOWARD CLAYTON-WRIGHT LTD 


WELLESBOURNE, WARWICKSHIRE 
PHONE: WELLESBOURNE 316-7-8 GRAMS: ‘CLATONRITE’ WELLESBOURNE 





ASSEMBLED 
AS ONE UNIT 


“SHAKEPROOF™ 


A; MNHCUNCE 


costs by eliminating expensive hand assembly methods. 
Pick up a SEMS and drive it, only one unit to handle, 
Registered Trade Mark 


PRE-ASSEMBLED WASHER & SCREW UNITS it is as good asa third hand. You can’t forget the washer 


and are sure it’s the right type, size and finish for the 


Pre-assembled washer and screw units cut assembly 


job. No washer losses and SEMS save driving time, 


inspection, buying, stock-keeping and all handling time. 
THE “ SHAKEPROOF ” LOCK WASHERS USED ON SEMS ARE MANUFACTURED BY BARBER AND COLMAN LTD., BROOKLANDS, MANCHESTER 


SEMS ARE AVAILABLE TO BRITISH INDUSTRY FROM :- ACTON BOLT & FINE THREADS LTD., CHASE RD., 
ACTON, N.W.10. © GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., BIRMINGHAM 18.® L.H.NEWTON & 
CO. LTD., NECHELLS, BIRMINGHAM 7. ® LINREAD LTD., STERLING WORKS, COX ST., BIRMINGHAM 3 


AUTOMOBILE ENGINEER, February 1952 111 











shana 


eer ee 


The useful life of a machine depends 
largely on its bearings. 

PROTECT THOSE BEARINGS from 
their natural enemies, dirt, grit, moist- 
ure and lubricant by fitting 


WESTON OIL SEALS 


An extensive range which will invariably provide a seal 
to meet your needs. Includes precision seals fitted with 
leather or synthetic rubber inserts. 


loss of 





Write or ’phone for full information to :— 


CHARLES WESTON & CO LTD RELL BANK WORKS DOUGLAS GREEN ' 
PENDLETON SALFORD 6 Phone PENDLETON 2857-8-9 ' 


Birmingham: MIDland 6952 London 


HOLborn 0414. 
P306 




































































AMAL LTD HOLFORD WORKS BIRMINGHAM 20 











8s nn, 
Paofessinal Fi” 
Made by Professionals for Professionals 
Tools of experience with inbuilt quality and long life. 
The Britool range covers Socket and Ring Wrenches for English, 


American, Metric and Unified Standards, Midget to Giant. 
Extractors and Service Tools in great variety. 


Stand No. 478, Transport Service Equipment Section, Motor Exhibition, Earl's Court, 
JENKS BROTHERS LIMITED 
BRITOOL WORKS 


BUSHBURY. WOLVERHAMPTON, ENGLAND 
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HEHE srestescesesccscensenteseecencesesl 
VOKES LID. gave us a Die Casting Problem 


was 


Good clean finish and pres- 
sure tightness are essential 
for filter heads of the weil- 
known Vokes Oil Filters. 
John Dale Gravity Die Cast- 


ing achieved these results 


isul 
COHN DALE LTD 


about Aluminium Alloy Die Castings 


JOHN DALE LTD., Dept. TS.3, LONDON COLNEY, ST. ALBANS, HERTFORDSHIRE. Telephone: BOWMANSGREEN 2266 
royds 51/3/1 








shot blast efficiency for 


automobile manufacturers 


In the Gear Cutting Departments of 

the Standard Motor Co. Ltd. Multi-table 
Centriblast Machines are used for 
de-scaling after hardening. Standard are 
one of many leading Automobile 
Manufacturers who have found the speedy 
and efficient cleaning obtainable by 

this machine to be invaluable for economic 
production. It is especially suitable 

for cleaning flat work and for work too 
delicate to be handled by a 

tumbling or barrelling action. Available 
with Sft. or 8ft. diameter main 

turntables and various combinations of 
number and size of auxiliaries. 


MULTI-TABLE AIRLESS BLAST CLEANING MACHINE 


SPENCER MALSTEAD LTD. OSSE YORKSHIRE ENGLAND 


TELEPHONE 353 & 354 SPENSTEAD 


THE AUTOMOBILE ENGINEER, February 1952 












CLAYTON 


| 
ON THE ASSEMBLY LINES 














Worm Drive 


he slots are pierced right 
through the band, thus 
affording the worm or. 


+ 











THESE FAMOUS FIRMS CHOOSE CLAYTON :— 
FORD - ROLLS ROYCE - ALBION ~- ROVER 
VILLIERS - MORRIS COMMERCIAL & ROOTES GROUP 






Pike aoe 






Sea 


Tic AILS 
AUTOMAL: - s 
MACHINE prawinc PIN 

ae cl 
setTTiN 


ye: 
rivet y: 
» 










Clayton Hoisting and Handling Equipment is 
chosen by so many progressive automobile 
manufacturers because it is completely reli- 
{ able in service. British made throughout, from 
: the highest quality materials, Clayton Equip- 
ment is reducing the cost of materials hand- 
ling in most industries in many parts of the 
, world. In spite of a full order book, we can 
still promise early and reliable deliveries 
for certain types of cranes and _ hoists. 
Write for our illustrated catalogue, No. 480B. 


CLAYTON 


HOISTING & HANDLING EQUIPMENT 
OF ENDURING QUALITY 





























THE CLAYTON CRANE & HOIST COMPANY LIMITED 
OALE STREET CIivVeERPOOL 2 
rm Neval $3278 AYMAG LIVERPOOL" 





Represented in most principal countries 
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Cutanit is unequalled 
everywhere 


There is a grade of 
Cutanit to meet the 
needs of any job 


alte the 


te 4 EE ¢ 

NW Ne ite, 2, i ye: —--- fan 

oe LAs: 

NN I N.B. 

NO 1. Neo Cutanit simplifies 
brazing. 

2. Standard tools and tips 

available from stock. 


ui 
Wo 


tT] 


TRADE MARK 


CEMENTED CARBIDE 


WILLIAM JESSOP & SONS, LTD., BRIGHTSIDE WORKS, SHEFFIELD 
{/so supplied by oul {ssociated (Company 


J. J. Saville & Co., Ltd., Triumph Steel Works, Sheffield. 





| SOLE CONCESSioNNa, c. 
ONNA 
ea THE UNITED KInGDowe R E Vy 0 L V 0) L TD 
Se 407 EDGWARE RD - LONDON-W2. 
TELEPHONE PADDINGTON 4087/8 
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Se Net tse EMO Too, 


For tenacity 
De Havilland’s choose 
Permacel masking tapes 


made by Johnson and Johnson 





Permacel Cloth Tape used to bind strain gauges to propellers during 
Jatigue tests. Inset: strain gauge indicator. 


URING HUNDREDS of hours of continuous vibration, the 
strain gauges attached to this aircraft propeller must 
stay precisely in position. That is why De Havilland’s 

have chosen Permacel Cloth Masking Tape to bind them 
in place, for Permacel will adhere firmly to the smoothest 
surface. In addition to instant, sure adhesion, Permacel 
Cloth and Crepe Paper Tapes have two special advantages 
which lead to greater efficiency in production. They are 
resilient, and can be used effectively on sharp corners and 
irregular surfaces. They strip 
cleanly, leaving no sticky 
residue. The Paper Tapes, 
of course, are impervious to 
oils, acids and the chemicals 
normally used as solvents in 
paint and dope. 

Stocks of all popular widths 
are available and orders for 





all sizes can be filled within 
Permacel Cloth Tape used to fix paper 


masking on Comet wings and fuselage. the week. 


' 


CLOTH AND ‘DOUBLE BONDED’ G GREPE PAPER MASKING TAPES 
adhere instantly and firmly, strip ea and cleanly 





& Johnson process by 


** Double Bonding” is an exclusive 
the backing material 


which the adhesive is permanently b 





Mor samples and quotation 


g (GT. BRITAIN) LTD. fof SLOUGH, BUCKS 


Manufacturers of Permacel Cellulgse Tape, | 
and Permacel C 


Crepe) Paper Tape 
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Engineers prefer 


KIRKSTALL 


BRIGHT 


STEEL 
BARS 





CARBON & ALLOY IN ALL STANDARD 
SECTIONS. ALSO SUPPLIED, FULLY HEAT 
TREATED, TO ENGINEERING SPECIFICATIONS. 


KIRKSTALL FORGE ENGINEERING LTD 
LEEDS 5- TEL: HORSFORTH 2821 














ABINGDON WORKS + KINGS RO» TYSELEY~ BIRMINGHAM 11+ ENGLAND 


R/E117/2 
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WHERE 
PRECISION COUNTS 
YOU CAN COUNT On ; Public transport, commercial vehicles 
| and private cars of many types employ 
MOSS GEARS i Moss Gear camshafts manufactured 
a from best quality case-hardened steel, 
a machined to fine limits. 











CO. LTD., CROWN WORKS, TYBURN, BIRMINGHAM 24 


London Rep.: Mr. H. Wheatley, 26 Woodyates Rd., London S.E.12. Phone: Lee Green 5158 
5836A 

















FULLER HORSEY 


SONS & CASSELL 
lO, LLOYDS AVENUE-LONDON -E.C.3. Phone ROYAL 486! 


Rathbone 
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Users of 
HARD CHROMIUM PLATING 
gain these 


FIVE ADVANTAGES 
as a result of the MONOCHROME /VAN DER HORST ALLIANCE 


I Complete facilities for hard chromium plating by either 
the PORUS-KROME or HONEYCHROME processes are 
now available in the U.K. from ONE source—the centrally 
situated Redditch works of MONOCHROME LTD. 


2 The combined technical and research resources of both 
companies—with complete information as to the relative 
merits of both processes for any particular application—are 
now fully at the service of designers and engineers. 





3 Transport, handling and accounting are now all simpler 
and less costly—because it is only necessary to deal with 


ONE firm for both processes. “S 


4 The very largest components—ships’ diesel cylinders, tee , : ee 

ete.—can now also be plated by either process through P.V.C. WING PIPINGS, ee supplied to leading motor 
MONOCHROME LTD., who make all arrangements for manufacturers and body builders at home and abroad, 
sending them to the VAN DER HORST works at have proved that plastic materials survive the severest 
Hilversum, Holland. tests. Whether | as standard fittings used as wheel arch 
as : . pipings or specially designed joint mouldings our sections 
& Improved performance and enormously increased working are guaranteed to meet your particular requirements. 
life for cylinders of I.C. and diesel engines and other com- Extrusions are our business — not just a department 
ponents subject to friction and/or corrosion can now be aes F ; 


secured more simply and quickly and with greater certainty C & C MARSHALL LTD 
. e e 


than ever before. 
PLASTRIP HOUSE 
Scuffing, dryness, exfoliation and other troubles, OAKLEIGH ROAD NORTH, LONDON, N.20 


AL th th chromium . 
gitar iepnedd o> friction. are idiemiatal Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
by either treatment Telegrams: Tufflex, Norfinch, London 





Ignore this 
and it may 
cost you money 


The enlargement (below) shows the The enlargement (below) shows the 
Faulty ignition, indifferent lighting, inefficient 


oil-retaining porosity (fine-grain) of oil-retaining cellular pattern in the 


the hard-chromium surface produced hard-chromium surface produced by 4 
charging, all cause delay and consequent loss 





PORUS-KROME HONEYCHROME 


by the PORUS-K ROME process. the HONE YCHROME process. 
of money. At the first sign of any of these 


danger signals, do the wise thing, have your 
truck rewired with AERIALITE, the Safe, 
dependable Auto Cable. 


AERIALITE LTD., STALYBRIDGE, Cheshire 





STUDLEY ROAD, REDDITCH, WORCS en dable 
aes a 
Telephone : Studley 121/2/3/4 Safe, Depenas a 
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ENGINEERING : ‘4 
Citas \@ J 

COVENTRY | 

PHONE covENTR 88641 CHAMFERING 


ROTARY CAM AND PROFILE MILLING MACHINE = SHOR 
THREAD MILLING MACHINES - MULTIPLE DRILLING ATTACH. OF EXTERNAL AND INTERNAL GEARS, BEVELS, 


MENTS AND MACHINES - TAPPING MACHINES - END FACING CLUTCHES AND SPLINES. MADE IN TWO SIZES 
AND CENTERING MACHINES SPECIAL MACHINE TOOLS ° ° 
FOR HIGH PRODUCTION. FOR WORK UP TO 10” AND 20’ DIAMETER 








Modern Cars require Modern Fittings 


Why not : 
LAsTIC PEDAL PADS: 


ee-ewe can make them 


NON-HYDROSCOPIC, OIL & PETROL RESISTANT, IMPERISHABLE .. . 








WE specialise in producing articles in plastic materials 

to any specific requirements. Within our production 
scope come all modern pedal pads, interior fittings that 
are dainty and colourful, and exterior parts such as door 
handles and lamp panes which will withstand all weather j 
conditions. ; ms Sate 
We can precision-mould to your own design any article ! ' ; 
in any quantities, and, if desired, can undertake the design, ' IF IT CAN BE MOULDED IN 
guaranteeing your exclusive rights to it throughout the KN f PLASTICS—WE CAN DO IT 
period of the contract. Rs 5) j PEDAL PADS 


Why not consult us? Our comprehensive service and 
extensive experience will save you endless trouble. CONTROL KNOBS 


BRAKE & GEAR LEVER HAND GRIPS 


DOOR HANDLES 
Lad LAS T & MAT 4 Cc BATTERY CELL STOPPERS 


641,685 HEAD, TAIL & SIDE LAMP 
MOULDERS OF PLASTIC MATERIAL TO THE TRADE a PANES, ETC. or 


Members of The British Plastics Federation and on the official list of Contractors to H.M. Government 


17, WINCHESTER ROAD, HAMPSTEAD, LONDON, N.W.3 Telephone PRI 4463 
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for the moter industry 


\ 


Cary springs, made for all types of road vehicles—from the private 
car to the heavy lorry—are of the highest quality and incorporate 
the skill and experience of over 100 years of spring making. 

For the quantity production of coil springs for car suspension a 
modern factory has been equipped with facilities of the latest type 
including centreless grinding shot peening and crack detection. 


y x . - 
WiILLiAM. E. CARY Ltp. 
RED BANK +: MANCHESTER 
Telephone: BLAckfriars 5691/6 
Telegrams: Carybank, Manchester 

Also at 
SALFORD, GLASGOW, LONDON & COVENTRY 





. INA 300 





= r€ 
says JACK SCRAP 


In 6 grades from soft to 
rock hard, and 4 qualities 
from medium grey to 
find the raw materials to make it. superfine, high quality 
white, our range of polish- 
ing bobs includes the ideal 
ton of unproductive iron and steel—disused | wheel for every class of 
work. Send today for our 
free, illustrated brochure. 


: 
] 
: 


N 
If you want more steel you must help to * 
v 








Unless decisions are made to scrap every 


plant and equipment as well as process 


scrap—unless energy and determination are 





put into the job of rounding up and 
dismantling it, there will not be enough 
steel to go round. 

Scrap Merchants are glad to help with 


fi itis ied woluntio ' 1 With greatly increased 
Cismanting @n¢ colecuon. ¥ 2 “ 5 factory capacity we are 


now able to offer quick 
delivery 


pb &: “= 


Issued for the STEEL SCRAP DRIVE by the Telephone: i Telegrams : 
B Gi. Wave ES Felting, Brynmawr 


British Iron and Steel Federation, Steel House, Tothill St.. | ondon, S.W.1 Brynmawr 312 
i Main administrative office for all enquiries and correspondence 


COOPER & CO., (B’HAM) LTD., BRYNMAWR, BRECONSHIRE 
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i MALO on dilutions with Write for publication No. SP173 
Cutting Fluids by 


FLETCHER MILLERS 


‘Cutting Fluids’ 


YOu CANNOT ( 


DROWN THIS RICHER | COOLEDGE 


EMULSIFIABLE | the high fat content of COOLEDGE 

OWL 5 / allows dilutions of up to 1:60 

without danger of breakdown or 

rusting. Add to this the fact that 

COOLEDGE can service many operations and materials which 

usually demand more expensive straight oils and you will see 

why COOLEDGE is responsible for more tooling than any 
other similar product in the country. 


FLETCHER MILLER LTD., HYDE Near MANCHESTER, also at HAYES, GLASGOW and WEST BROMWICH 


CF43 








These Bench Power Presses are designed to provide the 
perfect alternative to the smaller types of hand presses. 
They are compact, easy to operate, and of very sturdy 
construction. 


Where desired a motor drive can be supplied either for 
mounting as shown or ona common base-plate so arranged 
that the machine can be fed either across the bed or from 
front to back. 


2, 3 and 6 ton models available—full 
specifications on request. 


THO? W. WARD LTD 


AELBEORN WORKS - SHEFFEEL 


TELEPHONE 26311 (ISLINES) - TELEGRAMS FORWARD SHEFFIELD 
LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND -W.C.2 
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Instinctive — 
choice 


| COUNTERSINES 


REAMERS 


It is not without sound reason that the engineer’s 
buyer, surrounded as he is with a very wide 
choice, instinctively chooses INTAL. Experience 
has taught him that INTAL stands for toughness, 
long-life and precision, saving time and money 
in the long run. 


| a 
cENTR CUTTERS 


THE INTERNATIONAL TWIST DRILL CO. LTD. 


INTAL WORKS WATERY STREET . SHEFFIELD, 3 
Telephone: 23072-3-4 Telegrams: ‘Fluted’ Sheffield 








L.N.D. certainly knows what he 
is talking about. Lewis of Reddicch 


design springs to do just the job 
you want, and they turn them LEAVE ‘7 Tg 











out from top quality materials 

so that they will last as long as 

your product. It might te worth 

while to have a word with us SI OF REQOITCAH 


don't you think? 
Estab. 1919. 


THE LEWIS SPRING CO., LTD., RESILIENT WORKS, REDDITCH 
Telephone : REDDITCH 720/1/2. 
LONDON OFFICE: 322 HIGH HOLBORN, W.C.1 
Telephone : HOLBORN 7479 & 7470 





A.I.D. approved JOHN CASHMORE LTD: GREAT BRIDGE TIPTON STAFF 


Telephone TIPTON 2181 (§ bir 


« NEWPORT MON. Telephone NEWPORT 3914 





CE 317ém 
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The “Fastrip” series of Guards offer greater safety 
than ordinary interlock Guards. And they do this 


Th with a positive increase in the speed of operation. 
ree The “Fastrip” Type 1 is an interlock Guard closed 
by hand, but the last fractional movement in 
Speeds closing, after the Guard has reached a safe position, 
trips an Air Valve, which operates the Clutch of 
the Press set in motion with only one action. 


fo i The “Fastrip” Type 2 provides the same sequence, 
but the Guard is closed by depression of the Foot 


e 
ge o7* ad Pedal of the Press, leaving both the operator’s 
g € ease P hands free for productive work all the time. 
@ 
roduction The “Fastrip” Type 3 provides automatic operation 
of Guard and Press in the correct sequence con- 
trolled by a Udal Foot Valve. This is operated by a 


very light toe pressure with small travel and can 
be placed in any position convenient to the operator. 


pL Ap y »y | 
a J Pe Vt 7 i J. P. UDAL, court ROAD, BIRMINGHAM, 12 


PRESS GUOAROS 





AAA ANNAN TA AT TT 
Funditor Marking Machines 
FOR THE S/ZECVY MARKING 


OF AUTOMOTIVE PARTS 
) 


| 


: 


\ 


Time is of the essence in marking. That is why so many motor 


\ OI) 
re 


manufacturers have already installed Funditor Marking Machines : 

at the end of each production line. Funditor Marking Machines \ 
quickly mark trade-marks, graduations, instructions, part numbers — 
for identification of Spare Parts marks to Government specifica- y AC \ , 
tion, etc. Ask for descriptive literature or send parts for SS =f J 


specimen marking. a 
Funditor Ltd see. ; 


\\ 
3, WOODBRIDGE STREET, LONDON, E.C.1 CLErkenwell 6155/7 Za y 
ia 


Makers of Hand, Treadle, Pneumatic and Hydraulic Pneumatic Marking Machines, ‘‘Sand-Jet” Marking Machines, “Supersaws” for Plastics, Drying Ovens, Electric Heating Elements, etc. 
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Tested ana recommended by the 
Ministry of Supply (MVT Branch) | 
Ref. No. VG.6/300/FIR for export | 
to tropical countries. 













OSOTITE — the modern 
scientific sealing which has 
( been proved by rigorous tests 
to be the perfect jointing for 

smooth surface and screw 


LIQUID Pace Pac uy 
Kin, 
ey unions. OSOTITE is a simply 


= applied, liquid compound, im- 


< A pervious to heat, petrol, oil, 
grease, water and steam which 


ensures in a few minutes a 


; Sie Ke HIGH PRESSURE GAS, AIR or WATER-TIGHT JOINT. 


——-PROD UCT Write for full details and prices to : 

















SLICK BRANDS LIMITED 


0 a en Soke Sem Wetman. @ Wekoen, lumen Sel @ekon, mum a) uch ay Wis) 
Tei: CROYDON 3171-2 Cables: SLICKBRA, SOUPHONE, LONDON 


















PHOTOGRAPH OF A 
HIGH GRADE DRIVE 






In standard sizes or to 


your own specification. 


Our catalogue will help 
you select a type and 
size of chuck most sult 
able to your own needs. 














Write for your copy today. 





FENNER V-Belts plus Fenner precision-machine< 
grooved pulleys complete a flexible. silent and 
efficient drive which requires little attention and 
no dressing. Stock drives available from 
1/4 h.p. to 30 h.p. Belts available from 15” 
to 598” long. 
And now speed variation (at a touch) is available 
from “ Hainsworth ™ drives with Q and R Section 
V-Belts. Catalogue 200/1 gives full details 
send for YOUR copy. 


J. H. FENNER & €O. LTD. 


V-BELT DIVISION - HULL, YORKSHIRE 

















London + Birmingham - Manchester Belfast - Burnley 







Cardiff - Cleckheaton - Colne - Glasgow - Leeds - Liverpoo! 
Newcastle + Nottingham + Sheffield + Stoke-on-Trent 


J. H. HUMPHREYS & SONS, BLACKRIDING 
ELECTRICAL WORKS, WERNETH, OLDHAM. ’Phone: MAI 1651 
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Birmingham 


Non-ferrous Metals 


IUDUUVVUUTUUVUALUUULVUUUTUEVUOLUTUUTEUUUTETEUU LUT UT Le 
ROLLED METALS 
RODS & BARS Specialists in the production of 
WIRE & DRAWN STRIP Wrought High Tensile Alloys 


TUBES 
. CHILL CAST BARS TRADE MARK BL ESTABLISHED 1767 
oa -_ 


PHOSPHOR BRONZE = 
GUN METAL Charles Clifford & Son Ltd 


DOG POOL MILLS, BIRMINGHAM 30 and 
BRASS & COPPER FAZELEY ST. MILLS, BIRMINGHAM 5 


GILDING METAL, ETC. Offices: London, Glasgow, Manchester & Dublin 
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All Jaguar cars* are fitted 
with MARSTON 


RADIATORS Eee 


Peter Whitehead at the wheel of the 
winning car—a Jaguir XK.120°C° 
Type, in the le Mans 24-hours 
Endurance Race, 01 23/24th June, 
195! 


4 record speed of 93.5 M.P.H. was 
attained, heating record distance 
hy 784 miles. 


3% ULSTER, 1951— first, second and fourth in the T.T.. 
breaking all speed records for the race and winning Tourist Trophy for 
second year in succession. 

3% LE MANS, 1951— _ first in 24 hours Endurance Race. 

% SILVERSTONE, 1951—first. second, third, fourth, fifth and manufacturers team prize in the one hour 
Production Car Race, unlimited class. 

% MONTLHERY, 1951—covered 131.83 miles in one hour with standard equipment and normal fuel. 


For assistance on any problem connected with heat exchange, write to 


MARSTON EXCELSIOR LTD. WOLVERHAMPTON & LEEDS 


(A subsidiary company of Imperial Chemical Industries Limited) MAR.98 
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of certain cars now being supplied to both the Home and 
Export trade carry the hallmark of First Class design 
and workmanship throughout. High on the honours list 
stands the new “Rover 75” car of which our 
industry can be justly proud. Aluminium Alloy to 
BS.1490 L.M.4.M. is specified for use in the 
Clutch Housing and William Mills are equally 
proud that they have the honour to supply 
these castings. They are gravity die cast and of 
course the die equipment necessarily requires 
regular servicing to ensure the maintenance of 
the high dimensional and material standard 
demanded by Rovers. This is just one example of 
quantity production carried out at the extensive 
and highly mechanised works of William Mills, 
where up-to-date laboratory control and the specialisation in 
the manufacture of pressure, gravity die and sand castings 
in aluminium alloys are a guarantee of precision. A word 
with the Technical Sales Department will ensure full 
co-operation on any casting application. 


William Mills Ltd. 


Specialists for fifty years in 


ALUMINIUM ALLOY CASTINGS 
WILLIAM MILLS LTD., FRIAR PARK FOUNDRY, 
FRIAR PARK ROAD, WEDNESBURY, STAFFS. 
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H AN p CON INT W) IL f PITMAN | tenance Series 


* Automobile Workshop Practice 

















A—Vacuum Gauge 


B—Brake By Staton Abbey. This book links theory with practice, with 
Cc Aslereor particular emphasis on the various aspects of repair and main- 

tenance work which are not necessarily covered by workshop 
D—Preset experience alone. It meets the requirements of the officially- 


recommended training syllabuses and the appropiate City and 
Guilds examinations. 76 illustrations. 10/6 net. 


* Motor Vehicle Engine Servicing 
By A. W. Judge, A.R.C.Sc., Wh.Se., A.M.I.M.E. A recent 
addition to the series, dealing fully with the maintenance, 
stripping, cleaning, repair, reassembling and correct adjustment 
of car engines. With 231 illustrations. 15/- net. 


PITMAN, Parker Street, Kingsway, London, W.C.2 


fo your own specttication- 


PRECISION AUTO-TURNED PARTS 


We are specialists in the quantity production of screw 
pins and bushes, etc., to a maximum diameter of 13”. 
Modern plant and methods ensure a standard of work- 
manship that guarantees trouble-free assembly on your 
production lines. 


E—Parking Brake 
F—Clutch (on Gear Lever) 


FEENY AND 
JOHNSON LTD. 


134-136 EALING RD., WEMBLEY, 
MIDDLESEX 
Telephone : WEMbiey 4801 & 4802 























FOR QUALITY, SPEED & ACCURACY, SPECIFY— 


NORTHERN AUTOMATIC SCREW ©€O., LTD. 
GOLF ROAD, HALE, ALTRINCHAM, CHESHIRE. ‘Phone: Altrincham 2497 ot 
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AND THE : 
AUTOMOBILE INDUSTRY 


Enots provide a wide range of Standard 
Equipment which is supplied to many 
leading vehicle manufacturers through- 
out the world. The photograph is by 
courtesy of The Bristol Aeroplane Co., 
Ltd. 


BENTON & STONE LTD. 
Aston Brook Street, Birmingham, 6 
‘PHONE: ASTON CROSS 1905 
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CLASSIFIED ADVERTISEMENTS 


RATE 4d. word, minimum 4/-. Each 
paragraph charged separately. Box number 
S words—p‘us 1/-. Advertisements for the 
March, 1952, issue should be to hand not 
later than Ist post February 27th. No 
responsibility accepted for errors. 





SITUATIONS VACANT 
A UTOMOBILE Draughtsmen required. Men 
+% used to engine, transmission or chassis lay 
out preferred. Apply Guy Motors, Ltd., Wolver 
hampton [4421 


QENIOR Jig and Too! Designers. We urgently 
need three or four first-class fully qualified 
men and Te prepared to pay salaries in excess 
of A.E.S rates according to experience and 
= cen. Write, phone or call Henry 
Meadows Ltd., Fallings Park, Wolverhampton 
[4499 


ME 3;CHANICAL Engineers required for 

research and development associated with 
internal combustion engines and their fuel 
systems. Applicants should be of degree standard 
and consideration will be given to graduates 
without previous experience but who have a 
genuine interest in this class of work. The work 
is varied and provides excellent opportunities for 
keen young engineers capable of giving original 
thought to new problems. Reply to Personnel 
Manager, Joseph Lucas Ltd., Great King Street 
Birmingham, giving details of qualifications, age 
and experience [4497 


} ARRY FERGUSON Ltd. have a vacancy for 
a Senior Engine Designer to take charge of 

the Engine Design Section. Applicants should 
have had previous experience in the design of 
tractor, car or commercial vehicle engines. Also 
ability to initiate and execute new pro.ects. The 
position is a responsible one and has good future 
prospects. Applicants should send fullest par 
ticulars of their age, education, qualifications and 
practical experience and salary required to The 

Secretary, Harry Ferguson Ltd., Coventry 

[4495 

RAUGHTSMEN, Senior and Junior, experi 
ence of press and machine tools, jigs 
fixtures, p!ant, etc., an advantage. Apply stating 
age, experience and salary required. Vandervell 
Products, Western Avenue, ¥ [4493 


“NGINEER required by Ministry of Supply 
Establishment at Chertsey, Surrey. Qualifi 
cations: British, of British parentage. Recognised 
engineering apprenticeship, preferably in the 
body building industry. Corporate membership 
of one of the Institutions of Civil, Mechanical 
or Electrical Engineers or exempting qualifica 
tions. Membership of the Institute of British 
Carriage and Automobi'e Manufacturers or the 
Institution of Body Engineers an advantage 
Cons:derable experience in the design, deve!op 
ment and manufacture of all types of vehicle 
bodies, including those of all metal construction 
Duties: Preparation of init‘'al body arrangement 
drawings; liaison with contractors; compilation 
of specifications and examination of designs 
submitted by contractors Salary: Within the 
range £860-£1,140 per annum. Not estab‘ished 
per.odical competitions for established pension 
able posts. Apptication forms from Ministry of 
Labour and National Service, Technical and 
Scientific Register (K), Almack House, 26, King 
Street, London, S.W.1, quoting Reference No 
C815/57A. Closing date, 28 February, 195 





COTTON BAGS 


FOR SPARE PARTS, Etc. 
Walter H. Feltham & Son Ltd 


Imperial Works, Tower Bridge Road, 
Telephone: HOP 1784. LONDON, S.E.1 


SITUATIONS VACANT 
SCOTTISH GAS BOARD—EDINBURGH 
e DIVISION. 
Bee pot tS AND WORKSHOPS SUPER- 
DENT 


PPLIC ATIONS are invited for the above 
*™ position from candidates possessing a Higher 
National Certificate in Engineering or other 
appropriate qualification. Candidates should have 
xperience in the organisation and maintenance 
of a fleet of commercial and private vehicles and 
contractors’ plant and also a knowledge of 
workshops practice 
YHE salary scale will be within A.P.T. Grade 
XI, £670-£795 per annum 
"THE successful candidate will be subject to a 
medical examination and will be required to 
mtribute to any Superannuation Scheme which 
may be adopted by the Board 
4 PPLIC ATIONS should reach the under- 
signed within 14 days of the publication of 
this advertisement 
[AVID BEAVIS, Divisional Controller, 15, 
Calton Hill, Edinburgh, 1 [4488 


A WELL-KNOWN tyre company has opening 

for an Automobile Engineer as Technical 
Investigator The work is of an _ interesting 
nature and will involve considerable travelling 
n this country. Applicants should be about 30 
years of age, hold at least the H.N.C. in mech- 
anical engineering and have had experience of 
design of chassis, bodies, braking and suspension 
systems. Please write in confidence, Box 6678, 
c/o Automobile Engineer [4494 








AN ENGINEERING ALPHABET 


Precision parts from the bar inany 
metal - and tocustomers’ require- 
ments in any quantities. 

Weare specialist machinists. 
Send us your enquiries. 


M.C.L. & REPETITION LIMITED 
POOL LANE, LANGLEY, BIRMINGHAM 


Telephone: BROADWELL I115 (4 lines) 
BROADWELL 1757 








SITUATIONS VACANT 
ESIGNERS. Ford Motor Company Ltd., 
Dagenham, urgently require first-class 

designers of not less than Ordinary National 
Certificate standard, having wide experience of 
car and truck chassis, engines and tractors 
These are well paid staff appointments, and 
there is a generous non-contributory pension 
scheme. Reply to Salaried Personnel Depart- 
ment, quoting reference V giving brief 
details of qualifications and experience. [4487 


ASSIST ANT Buyer required for Caterpillar 
Tractor Co., Ltd., Coalville, Leicester, age 
25-35, preferably with experience of the Auto- 
motive or ancillary industries; sal. £700-£750 p.a. 
E XCELLENT openings exist for Designer- 
4 Draughtsmen, possessing the necessary quali- 
fications and initiative, in the Drawing Office of 
a West Midlands works engaged in the produc- 
tion of L.C. engines, transmission and industrial 
sets. A Higher National Certificate or equivalent 
is essential for the Senior appointments. State 
experience and salary required. Box 5979 c/o 
Automobile a (4474 
ANTED 
\V 7 ANTED, MP bn Steel Utility Body 
for 10 h.p. car. W. E. Dunn, 1, Victoria 
uare, Wolverhampton. [ 
Wa ANTED, used leather transmission beiting, 
used condenser rubbing leathers, industrial 
scrap leather. All weights bought. Write—Ets. 
Aouate, 2, Rue Veronese, Paris 13¢, France. 
MACHINERY WANTED 
Vy 7ANTED, all classes of machine tools, also 
presses and sheet metal working machinery 
6f every description; best prices pai 
ey * iether hae oes 59-361. Euston Rd., 
London, N.W.1. Tel. Euston 4681 and 3771 
Te‘egrams: Bescotools, Norwest, London. [3407 


PATENTS 
"THE proprietor of British Patent No. 613527, 
entitled ““Two-stage hydraulic master cylin- 
der,” offers same for licence or otherwise to 
ensure practical working in Great Britain 
Enquiries to Singer, Stern & Carlberg, 14 East 
Jackson Boulevard, Chicago 4, Illinois, U.S.A 
"THE proprietor of British Patent No 594687 
entitled ‘“‘ Radial Pressure Clutch,” offers 
same for licence or otherwise to ensure practical 
working in Great Britain. Enquiries to Singer, 
Stern & Carlberg, 14, East Jackson Boulevard, 
Chicago, 4, Illinois, U.S.A [4486 
HE pr roprietor of British Patent No. 557531, 
entitled “ Brake Control Mechanism,” offers 
same for licence or otherwise to ensure practical 
working in Great Britain. Enquiries to Singer, 
Stern & Carlberg, 14, East Jackson en 
Chicago, 4, Illinois, U.S.A. [448 
CAPACITY AVAILABLE 
DESIGN Capacity offered: 


(CCOMPET ENT specialist advisory and design 
service offered on all types of car, truck and 
coach suspension systems by expert widely 
experienced in all aspects of vehicle springing. 
Box 5533 c/o Automobile Engineer. [4473 
MISCELLANEOUS ao 
‘TEAM Cleaning by the “Speedylectric 
7 Mobile Steam Jet Cleaner with steam and 
detergent at finger-tip control will quickly dis- 
perse grease, oil and dirt. Fully automatic and 
totally enclosed. Just plug in and one man can 
do the work of five by other methods. Ideal 
for factories, machinery, garages, car chassis, 
etc. Send for Leaflet $.200. Bastian and Allen 
Ltd., Ferndale Terrace, Harrow, Middlesex. 
UNDerhill 0440. [4496 





MEK-ELEK Engineering Ltd. 
17 Western Road, Mitcham, Surrey. 





a TE SILENCERS 


CONDITIONS OF SERVICE 


SILENCERS (BOLTON) LTD WATERLOO ST BOLTON LANCS Tel Bolton 


Ce-last Silencers are a top grade 


product designed to stand up to the 
most rigorous service conditions. 


They have to be, to back our guaran- 
tee that they will not burst or blow! 


Send today for our new price list 
which covers a wide range of engines. 


4240 (2 ’ ran ilence yIton 





— 
Pressings 


Turned Parts 


al 
Assemblies 
In ferrous or non-ferrous metals, 


electro or enamel finishes for the 
Automobile Trade. 


Component parts or complete assemblies designed 
and produced to the customer’s requirements. 


If you have a problem, 
send your enquiry to :— 


W. H. BRISCOE & CO. LTD. 
WHARFDALE RD., TYSELEY, BIRMINGHAM, 11 


Telephone: ACO 1197 Telegrams: Brisk, Birmingham 





Holdens 





' AUSTIN 


USE 


CLANCEY 


CAST-IRON 


, VALVE GUIDES ¢ “i? TAPPETS 


SUPPLIED AS CASTINGS orn FULLY MACHINED 


The A 90’ ATLAN’ 


G-CLANCEY Lt wyci'Sos NEW ST - WEST BROMWICH 
rounory BELLE VALE - HALESOWEN 


Formerly CLANCEY & BROWN 
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ARMCO LIMITED, 


(BUNDY TUBING DIVISION) 


75, GROSVENOR STREET, LONDON 


Tel : MAYfair 4756/78. 


W.1. 


Grams : Armcoingot, Wesdo, Londen. 


vat ONT TUBING? 


In short, Bundy adds up to better automotive tubing 
because it’s double-walled. 

That’s why Bundy is extra sturdy, extra durable. It’s 
safer, leakproof too. Copper-bonded at all points of its 
double wall, Bundy lasts through thousands of miles of 
jolts, stresses and strains. 

Tough as it is, Bundy Tubing is still lightweight, ductile. 
It’s easy to handle, to cut and join. It bends easily 
without cracking or breaking. 

Bundy is a by-word in British automotive tubing—for 
applications like petrol and oil lines, hydraulic brake 
systems. 

Whatever your automotive tubing need, you'll find Bundy 
Tubing ready to do the job. Ask for complete details. 


BUNDY TUBING 
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This 


) Instrument 


may solve 


YOUR problem 


Here in the Central Laboratories of the West Midlands 
Gas Board, the Cossor Double Beam Oscillograph is being 
used to observe voltage and current transients in a high 
voltage discharge through gas in an electro de-tarring 
process. Photograph by courtesy of “GAS TIMES”. 


Designed by electronic engineers who are intimately concerned Here are some brief details: The two 
with the problems which technicians have to face, the Cossor traces are presented on a Rat screon 
. : - ; of 90 mm. diameter and the calibrated 
Double Beam Oscillograph will enable the waveforms of two 

controls of the instrument enable the 


related though independent phenomena to be examined simul- measurement of the input voltage to 
taneously. Many industries, ranging from nylon spinning to each amplifier as well as the Time 


the manufacture of jet engines, are today using this versatile interval between various significant 
‘ . P - ~ . i; 2 _ , Per. 
instrument for an inexhaustible variety of functions in research portions of the Oscillogram. Per 
3 ; i , manent records of these traces for 
and production, and it often provides the answer to a long- ; 

subsequent analysis may conveniently 


standing problem. Please consult our technical advisory staff who a smash Wii: eiianhaenen Of ey Connie 





are always at your service to help with your particular problem. Model 1428 Camera. 


COSSOR 


Double Beam OSCILLOGRAPHS 


Please address enquiries: 
A. C. COSSOR LTD., INSTRUMENT DIVISION (DEPT. 6), HIGHBURY, LONDON, N.5 
Telephone: CANonbury 1234 (30 lines) Ci.31 
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Pressure die castings in aluminium alloy form the 
major body components of the ‘‘ Flamemaster ”’ 
hand torch illustrated here by courtesy of 
Messrs. Chance Bros. Ltd. Our customer 
says: “The aluminium die castings which we 
have obtained from you for use on this product 
have proved entirely satisfactory, and are a great 
improvement on the previous covers. It is in 
fact true to say that they save us considerable 
assembly cost due to their accuracy of fit and 
excellent finish.” Extract of letter from Messrs. 
Chance Brothers Ltd., Smethwick, Birmingham 40. 


BIRMINGHAM ALUMINIUM CASTING (1903) CO LTD 
BIRMID WORKS = SMETHWICK © BIRMINGHAM 40 
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